MGSFlood Version 4.05 - PROBLEM SUMMARY

1. Roadway Widening Problem, Automatic Pond Design with Manual Adjustments
Page P2
MGSFlood basics, selecting precipitation time series, creating watershed layouts, sizing a simple stormwater
pond with the optimizer using equivalent area method, adjusting outlet structures for minimum sizes.

2. Automatic Pond Design with By-pass. Compute Peak Flow for Conveyance Design.
Page P24
Setting up downstream POC problem. Optimizing a structure with bypass. Performing manual adjustments
when the optimizer doesn’t converge. Computing peak flows for conveyance design, exporting hydrograph
windows.

3. Roadway Widening Problem, Infiltration Pond Design Page P37
Introduction to Infiltration design, infiltration performance curves

4. Dual Infiltration Trench Design Page P47
Introduction to infiltration trenches, setting up a multiple Link problem, using a 2 trench system to solve for
detention standard

5. Water Quality Design AND Flow Splitter Design Page P57

6. Design CAVFS for Water Quality Treatment Page P63
Filtration/Infiltration facility water quality treatment design

7. Design Stormwater Pond with Upstream CAVFS; 50% Rule Page P69
Equivalent area method and 50% rule to size a pond with upstream CAVFS, Import of structures from a
separate MGSFlood file, adjustments to outlet structures and pond to conform with minimum size

requirements

8. Irreqular Shape Pond Design Page P88
Converting a prismatic pond returned by the optimizer to an irregular shape, copying rating tables from Excel
to MGSFlood,

9. Pipe Vault Design Page P93

Sizing vault with a circular cross section

10. Filter Strip Design Example Page P101
Using water quality discharge rate to size a filter strip. Duplicate the filter strip link using copy/paste functions,
determining the size of tract needed for a pond, designing a pond with 2 upstream filter strips

11.Import Land Use Data from GIS Page P119
Importing a large number of subbasins into MGSFlood using Excel CSV files.
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Work Session 1 - Roadway Widening Problem, Automatic Pond Design with Manual
Adjustments

A section of highway near the city of Des Moines is to be improved with an additional lane in each
direction.

Burien

6 %
Normandy |

Park t S ;

Des iy
Moines =

Zenith

The existing configuration consists of one 12-foot lane with a 6-foot shoulder in each direction.
The area adjacent to the roadway is grass.

A 4

Existing Condition
The project will add one 12-foot lane in each direction, while maintaining the current shoulder
widths. Both lanes will be added on the outside of the existing lanes.

30ft . 30ft

A
A

A
A 4

Proposed Condition
The project is located on Alderwood soils, which are classified as SCS Hydrologic Group C.
Design a detention pond for this 2,500 foot section of roadway according to the HRM

Equivalent Area Method. Use the Automatic Pond Design Feature in MGSFlood to Size the
Pond.

Exist impervious 2-lane =2.066 ac Existing Grass Total impervious = 3.443 ac New Impervious
1.377 ac 1.377 ac

Existing Proposed
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Equivalent Area Representation:
++ Design Pond to control runoff for new lane areas, conversion of 1.377 ac forest to 1.377 ac
impervious.

+ Direct 1.377 ac of new and existing impervious to the pond. (Note: We could also capture
additional existing impervious surface up to 50% of the new impervious surface per the “50%
Rule”, but for simplicity, we won’t do that now. We’ll go through the 50% Rule in Work
Session 7).

% A 10,000 sf tract has been allocated for detention.

1.377 ac New and
Existing Impervious

1.377 ac = T
60 ft width of
pavement X ‘\

N

1000 ft long

Pond Tract (10,000 sf/43,560 = 0.229 ac)

Start Program, Save Project File
1. Start program from Windows Start button

2. Start-Programs-MGS Software-MGSFlood
3. Click File Save As, Enter “Des Moines” for Project Title. Create project folder when prompted.

Project Location Tab
4. Enter project name, analysis title, and comments.

5. Check the Extended Precipitation Timeseries Option Button.

6. Click the Map button under Climate or refer to the printed copy of the map. Locate the
project on the map. Note the Timeseries Region and the mean annual precipitation for the
project. Click the X on the Map window to close it.

7. Select Climate Region 13 Puget East 40 in MAP from the drop down list box.

£2 MGSFlood - [Des MoinesFullOpt.Aid] (= E) [
£2 File Edit Tools Window Help = || &f
FEHES BB 2 ™ 2 E

Project Information

Project Name |Des Moainesz Road Widening Project

Analyzis Title |

Comments

Precipitation Data for Analysis

Select Precipitation Data Set Type to Use in Analysis Mgan A f | P'e‘_’ip Calcul

{* Extended Timeseries (Produces Most Accurate Fesults) Project Latitude (Decimal Degrees]: | 47.4100

" Station Data - Uses Ecology Scaling Method Project Longitude [Decimal Degrees): 122.2000

Select Climate Region ..._| Compute MAF (inches)
[13. Puget East 40 in MAP -l

[Mo Scaling Factor Req'd]

J Dpen Climate Region Map

Precipitation Station Period of Record

Puget East 40n_Smin 10/01/1933-10/01 /2097
Ewaporation Station:
Puget East 40 in M&P 10/01,/4193310/01 /2097
Project Location l Scenario l Simulate l Graphs l Toolz J

10:08 A
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Scenario Tab

Subbasin 1

{SPurzg:\s.ri:ll:pment) (Postdevelopment)

8. Compute Pre- and postdeveloped area. The pond tract must be represented in both the pre-
and post-developed land cover.

Predeveloped:

Forest:
Equivalent Area Pavement = (60°)*1000’ = 60,000/43560= 1.377 ac

Grass:

Pond Tract = 10,000 sf/43560= 0.229 ac

Total Predevelopment Pervious: 1.606 ac
Postdeveloped:

Developed Impervious:
Equivalent Area Pavement = (60°)*1000’ = 60000/43560= 1.377 ac
Pond Tract =10,000 sf/43560= 0.229 ac

Total Post Development Impervious: 1.606 ac

9. Click the Scenario Tab and then the Open Schematic button for the Predeveloped Scenario.

10.Click and drag a new Subbasin onto the Predeveloped input screen. Note that the subbasin is
automatically set to the Point of Compliance (POC) noted by the POC label and the yellow
color.
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Usger Rating

H Filter S trip
B
ﬁBioletention

Inport....

&
Subbasin 1

11. Right Click the Subbasin to Display the Menu and then Click Edit.

iﬁ_ﬂ Scemario 1: Predeveloped

User Rating

' Splitter
ﬂ CAVFS
H Filter Strip

- . .
% Bioretention

A E & 2 e e -

=

P
Sutf Link Connection Primary...
Edit...

Copy

Paste

Statistics...

Set Point of Compliance at Qutflow
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12.Enter 1.377 acres of till forest for the predeveloped land use and enter “Predeveloped Target
Condition” as the subbasin Name. Click OK to close the Subbasin Land Use input screen.

:ﬂ:Scenario 1 : Predeveloped

.l__,'- Subbasin Land Use - Predeveloped Targek x|
é Subbaszin Edit
! B |Pledeveloped Target Condition
Subbasin Area T Runaff Components
Structure
i 0 h | Cover Area (ac)
pen Lhanne Till Forest 1377
: Till Pazture 0.000
Il it Trench Til Grass .00
Wk et CQutwazh Forest 0.000
Cutveazh Pasture 0.000
E Spiiter Outwwash Grass 0.000
ietlan 0.000
& CAVFS Green Roof 0,000
User 0.000
H Filter Stip Impervious 0.000
. Total [acres) 1.377
-Bioretention

Cancel

13.Click and drag another Subbasin onto the predeveloped input screen. This subbasin will
represent the pond tract.

14.Click and drag a Copy link onto the predeveloped input screen.

15.Next, we have to connect the Subbasins to the Copy link. Left click on the subbasin
“Predeveloped Target Condition” to make it active. Right click on the subbasin and select Link
Connection Primary. A list of available structures to connect to the subbasin will appear in a
drop down menu. Select the structure that you want to connect the subbasin to, in this case,
“New Copy Link 1”. A line will appear connecting the subbasin to the link. Repeat this for the
“Subbasin 2”7, connecting it to the “New Copy Link 1”.

KR Scenario 1 : Predeveloped

\ 2

redeveloped Target Conditior redeveloped Target Conditior

/ Subbasin 2
]
F’sE

Mew Copy Lnkl

[

Subbasin 2

a
- Infilt Trench
Uszer Rating ﬁ Uzer Rating

. Mew Copy Lnkl .
E Splitter e E Splitter

- Infilt Trench

16.Configure the watershed as shown above. Make New Copy Link 1 the point of compliance at
the inflow.
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17.Right click Subbasin 2 to display the Menu and then click Edit. Enter 0.229 acres of till grass
for the predeveloped land use for the pond tract and enter “Pond Tract” as the subbasin name.
Click OK to close the Subbasin Land Use input screen. Note that the area guessed for the
“Pond Tract” does not include outside pond fill slopes for Right of Way decisions. After
figuring out the pond surface area, the designer should determine the final pond footprint
which includes outside pond side slopes for Right of Way decisions.

mm:enarin 1 : Predeveloped

@ Subbasin st
|F'|:unl:| Tract
= Copy
Subbaszin Area T Runoff Components
Stucture
= Cover Area [ac)
P Open Channel Till Forest 0.000
Till Pasture 0.000
- Infilt Trench Til Gras= 0229
. Outveash Farest 0.000
Saer Pl Outwash Pasture 0,000
= ) Cutwash Grass 0.000
| Splitter itlond 0.000
E‘% CAVFS Green Roof 0.000
Uzer 0.000
R Fiter stie bR iiions oo
Total [acres] 0.229
-Eioretenlion

18.Click the Scenario Tab and then the post developed Scenario Button

19.Click and drag two new subbasins onto the post developed input screen. Note that the one
subbasin is automatically set to the Point of Compliance (POC) noted by the POC label and the
yellow color.

20.Drag and drop a new structure to the post developed input screen.

:ﬁ Scenario 2 : Postdeveloped

Zubbasin 1

@

"}'L. 4 Open Channel Subbasin 2

- Infilt Trench
IJzer Rating
Mew Structure Lnkl
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21. Right click Subbasin 1 and Select Edit.

ﬂ Scenario 2 : Postdeveloped

@

dit. ..
subbacin 1 MR

Link Connection Primary. ..

Copy
Paske

Statistics
Set Point of Compliance at QutFlow

Zubbasin 2

22.Enter the 1.377 acres of impervious surface for the post developed land use and enter “Post
Target” as the subbasin Name. Click OK to close the Subbasin Land Use input screen.

YA Scenatio 2 : Postdeveloped

¢ Subbaszin

e Copy

Shructure

Open Channel
- Iafilk Trerch
Uzer Rating

| Splitter

h”q CAVFS
H Filter Strip
- Biaretention

MGS Flood - Training Problems
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Subbasin 1

Mew Structun

.l_;.- Subbasin Land Use - Post Targek

Edit

IPDSl Target

Subbaszin Area T Runoff Components
Cover Ares (ac)
Till Forest 0.0a0
Till Pasture 0.000
Till Grazs 0.000
Cutwwash Farest 0.0a0
Cutwazh Pasture 0.0a0
Cutwazh Grass 0.0a0
Wetland 0.0a0
Green Roof 0.000
U=zer 0.000
Imperyvious 1377

Total [acres] 1.377

Ok | Eancel|
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23. Right click the Subbasin 2 and select Edit.

i Scenario 2 : Postdeveloped

W (pen Channel
4

- Infilt Trench

Ko o¥ rina. muae

24.Enter 0.229 acres of impervious surface for the post developed land use and enter “Developed
Pond Tract” as the subbasin Name. Click OK to close the Subbasin Land Use input screen.

A Scenario 2 : Postdeveloped

&
Post Target

e Capy

Shucture

Open Channel
i
- Infilt Trench

H Filter Stip
- Bioretention

MGS Flood - Training Problems

Post Target

Lkl

Mew Structure Lnkl

Subbasin 2

@ Link. Conneckion Primary. ..

Subbasir
Copy
Paste
Skatiskics
Set Point of Compliance ak OutFlow

..__:- Subbasin Land Use - Developed Pond Track

Edit
IDeveIoped Pond Trac]

Subbasin Area r Runoff Components
Caver Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.000
Outwwash Forest 0.000
Outvweash Pasture 0.000
Outvweash Grass 0.000
Wetland 0.000
Green Roof 0.000
User 0.000
Impervious 0229

Total [acres] 0.229

Ok | Eancell
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25. Connect the subbasins to the structure by right clicking each subbasin and selecting Link
Connection Primary. Select the New Structure Link. Lines will appear connecting each subbasin
to the link.

m Scenatio 2 : Postdeveloped

26. Next, click the New Structure Link1 to select it and then right click and select Edit.

Hydraulic Structures input Screens
27.Click the Optimization Input tab

28.Enter the following general information about the pond:

a.
b. Pond side slopes of 3H:1V

C.

d. Pond floor elevation of 250 ft. (Note that 250 ft is the elevation of the bottom of live

> w oo

—
.

Select Detention option for type of pond

Length to width ratio of 3 (typical)

storage. The actual pond bottom elevation during pond construction and grading
would include the sediment storage, which is typically 0.5 ft deep. MGSFlood is only
concerned with the elevation of the bottom of live storage. If the designer wanted to
make the pond have a dead storage beneath the live storage, as in a combination
wet/detention pond, the designer would still only input the elevation of the bottom
of live storage for the pond floor elevation.)

Low Level Orifice elevation of 250 ft.
Risers crest elevation of 253 ft.

Soil Conductivity: 0 in/hr.

Depth to Water Table: 100 ft

Quick Optimization will typically return an answer relatively quickly but may not
match all duration criteria. Full Optimization takes longer, but does a more
exhaustive search to minimize the pond size.

. Make sure Quick Optimization is selected. We’ll revise the analysis later using the full

optimization. Quick optimization is often used for preliminary or planning level
design. It solves the pond configuration quickly, but often does not converge to a
final solution.
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=5tructure Input Data - New Structure Lnk1 ﬂ
Pond/ ault Geometry T Outlet Structure(s) T Infiltration Input T

@iptimization input | Sand Fier Data

— Type of Pond

{* Detention [Riser Structure with Orifices, May Include Minar Infiltration)

Dptimization Level

& Quick Optimization

(" Infilration [Riser Shucture without Qrifices, Infiltration Only) " Full Optimization

r— Initial Structure Geometry for Optimization
Z1 Z2 Z3 Z4

Pond Side Slopes [ZH:1V] | 3m0 [ 3o0 | 300 | 300

Pand Length to Width R atio I 300 Low Level Orifice Elevation (ft] I 250.00
Pond Floor Elevation [ft] | 250.00 Rizer Crest Elevation [f] | 253.00

— Infiltration Ootion
% Massmann Infilration

" Canstant Infiltration

—Maszzmann Infiltration

Hydraulic Conductivity [indhr] I 0.000
Depth to ‘W ater Table [ft) I 100.0

Corstant [nfilration B ate (inhr) I 0.000
[v Low Bio-Fouling Patential

¥ Awerage or Better Maintenance

Constant Infiltration Input

Ok Cancel

29.Click OK to close the structure input screen.

30.Next we must tell the program we want to optimize the pond. Right click on New Structure
Link1 to display the menu and select Use Optimizer. Note the structure icon changes color
indicating it has been selected for optimization and the POC is at the outflow.

cenario 2 ; Postdeveloped :I}: Scenatrio 2 : Postdeveloped

@
Post Target

@

FPost Target

Developed Pond Tract Structure

Developed Pond Tract

nrel

u Infiltk/fench
& Link Connection Primary... User Rating

MNew Strun Edie, .

Mew Structurs Lokl

G Splitter
E@ CAVFS Paste ﬁ”q CAVFS
Set Point of Compliance at Inflow
Fiter Stip Set Point of Compliance at Outflow . H Filter Strip
H Use Optimizer o Size this Struckure (Toggle OnfOFF)

Link Inflow Statistics

Link, Cutflow Skatistics

Link W) Statistics

Link ‘Water Surface Elevation Stats

- Bioretention Py Bioretention
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Simulate Tab
31.The Simulation Time Span is set to the full period of record of precipitation. No changes here.

32.The program includes 5-minute precipitation time series. You can select the time step the
model will use during the simulation. For detention ponds, use 1-hour time steps.

33.Compute runoff for the full period of record.
34.Check the Compute Stats for Compliance Subbasin/Link Only box

35.Click the Route button to simulate runoff, route flows through the network, and automatically
size the pond.

36.A Warning text box will be displayed. Click Yes. Clicking Yes will optimize the design which
will size the orifice riser structure and change the length, width, or height of the structure

(pond, trench, etc.) being designed. Clicking No will only route flows through the structure
with user defined dimensions. The riser structure size and structure dimensions will not

change.

» MGSFlood - [DESmex1.fd]

&3 Flle Edit Options Help

EEHE fEBRo |2 EI

—Selected Precipitation and Evaporation for Simulation: — Computational Timestep —
Input: MGSRegions.mdb /
Frecipitation: Puget E ast 40 in_5min I'| Haur j
Evaporation: Puget East 40 in AP Time Step Guidance

— Simulation Time Span File Limi Task . — Time Step

Il LimLis ‘ Detention Sizing 1-Hour
Start Date: 10201/ [ aza 10401 419729 0NN e ——— = 15-minutes or 1-hour
End Date: 104071/ 15-minutes
(158 Years] Struckure: Mew Skruckure Lnkl 15-minutes
[For Preliminary or 1 Selected For Optimization on Post Developed Scenario. S-mmimutes to 1 3-mmutes

Wiould ywou Like to Optimize this Structure?

=l Feduce the C
SEEEOS BT Click ¥es to Route flows and Optimize, Mo to Route Aows Without Optimizing.
— Compute Hunoff= elopment Area Summary
& Compute Stats f fes Mo Predeveloped  |Post Developed

\. (. D:urnpute Stats for B SOOOaST IS O e T T e, Total Subbasin Area [ac] 1.606 1.606
Area of Links That Include

A Frecipitation/E vaporation [ac] 0.000 0.000

Total [ac) 1.606 1.606

When the simulation is complete, the pond performance will be displayed.
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& MGSFlood - [DESmex1.fld]

@ File Edit Options  Help

FEHE R - PrHEQ

Flot Type
\ " Flood Frequency FIOW Durat|0n P|0t
I *  Flow Duration Draw | 04
i WISEL Frequency Pond Duration Performance
Eecursion at 12 02: 10.8% FAIL]|||
" Hydioaraphs e Becirsion 172 0285 02: 43.7% Falll
fulax Evcursion 02 to 0&0: 267 1% FAIL
Predeveloped 03 % Poz Excursion 0F to 050 65 2% FalL|| ]
ILnk Inflow: Mew Copy Lnk1 j I"
Post-Developed g l
ILnk Cutflow: Mew Structure Lok j ; b
E o
_ c L
—Hydiograph Time Span————————————————
File Limite: 10/01/1933 00:00 - “TIHH T T i Il Il Il
lle Limits: 4 5,407 /2097 00:00 o1 R
N U =
Start [10/01/1948 fl0 W=
End 7070177588 i i ::mm-:-.:"‘ 0
: . : . 0.0 . ==
IR Dkl 1.0e-07 1.0e-06  1.0e-05  1.0e-04 10203 1.0e-02  1.0e-01  1.0e+0
IMDdElTimesﬂ IMa” ﬂ Exceedance Praobability
J Predeveloped A Postdeveloped
Expart Current Graph ta File | (Fight Cick Graph o Edi]

Note that the post-developed duration curve is close to the predeveloped but not all of the flow
duration criteria were met (items listed in red on the screen) because Quick Optimization was
used. Quick Optimization is good for planning purposes to get a rough idea of the size of facility
needed. If you were performing final design, you would want to use the full optimization option,
which we’ll do later.

Select flood frequency and click draw to view flood-frequency plots. This shows how the pond
outflow peak discharge compares with predeveloped conditions.

% MGSFlood - [DESmex1.fd]

&3 File Edt Options Help

FEHES R - (2 EBH

NPIN Type
& Flood Frequency Flood Frequency Plot

" Flow Duration g Feme Vaive Type £ Sudle
" WSEL Frequency ’
~ Hydragraphs .

Fredeveloped

ILnk Inflow: Mew Copy Lnk1 j
Post-Developed

ILnk Outflow: Mew Structure Lokl j

0.3

0z

Peak Flow (cfs)

— Hydrograph Time Span
File Lirits: 1040141939 00:00 -
lle Limits: 40,01 2097 00:00

Start [10/01/1348
End [10/01/1348

0.1

=]

FlotTimestep: Dizplay: 00
- B il 1.2 2 g 10 25 50 100 200 500
’]Mmﬂe”'mesj ’]M‘a“ = Recurrence Interval (Years)

& Predeveloped o Postdeveloped

Export Current Graph to File | Fight Siek Graph fa Ed1

Next, click the WSEL Frequency button and then click Draw. The pond water surface elevation-
frequency data will be plotted along with the pond bottom and riser crest elevation. The pond
water surface elevation reaches the overflow at about a 100-year recurrence interval.
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% MGSFlood - [DESmex1.fd]
&2 File Edt Options Help

FEHES R - (2 EBH

r— Plot Type

€ Flood Frequency WSEL Link: New Structure Lnk1

" Flow Duration 254 g FATeme Value Type 1 odke

@ WSEL Frequency ’

~ Hydragraphs 2535

Fredeveloped 2530 Riser Crest

- : ad B8
Post-Developed £ 25248 .o
|
ILnk WSEL: Mew Stucture Lnkl j w
g 252.0
— Hydrograph Time Span

Fie Limite: 1070171939 00100 - 251.5 i

lle Limits: 40,01 2097 00:00

Start [10/01/1948 S

End [10/01/1945 2508

PlotTimestep: Dizplay: 2500 Base Elevation
- T o125 2 5 10 25 50 100 200 4500
’]Mmﬂe' Time § | ’]M‘a“ = Recurrence Interval (Years)
4 Postdeveloped

Export Current Graph to File | Fight Siek Graph fa Ed1

37. Click the Post Developed Scenario Window to Select it. Open the Structure (Pond) Link
Definition Screen by right clicking on the structure and selecting Edit. The resulting pond
geometry and outlets are displayed on the Pond Vault Geometry and Outlet Structure tabs.

=5tructure Input Data - Mew Structure Lnk1 5[

g‘l Outlet Structure(s) T Infiltration [nput T Optimization [nput T Sand Filter Drata
Structure Name INew Structure Lnk1 Plan View
Max Pond Elevation (i) | 25350 (T zt 1 A
. ~ ~
[Should be 1 foot above Structure with Highest Elevation) |
-
i+ Use Prismatic Pond Geometry  Use Flevation Yolume Table
— Prismatic Pondf¥ault G bry L
zi z2 z3 z4 a3 Z4
Side Slopes [ZH:1V) | 200 [ 3m [ 300 | 30 - 4
Pond Bottom Length, L (ft] 144 K3
,
Pond Battarm Width, W i) I 48.20 L Y 72 A
Pond Flaar ar Baottom of Live Storage Elewation (ft] I 250.00 W
Pond Bottom Area: 6963 sqft Flevation View Max Elnnd
euv.
Pond Yolume Al Rizer Creszt Elevation; 26394, cuft, [0.E0G ac-ft)
tawimum Fond Elevation: 31925 cuft, [00733 ac-ft) 1 H
z Pand Floor
TR /" or Top of
— User Defined Elevation Yolume Table itinhr) Riser Dead Storaga
Structure
_I Open Pond Elevahon-folume Input Screen
Ok Cancel

38. Now we’ll go back and use the full pond optimization option to determine a final pond
configuration that meets the flow duration criteria. Click the Optimization tab, Select Full
Optimization, then click OK to close the Structure Input Window
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:Structure Input Data - New Structure Lnk1 ﬁ

Pondfault Geometry T Outlet Structure(s] T Infiltration [nput T Optimization Input T Sand Filter Data
Type of Pond Optimization Level —

& Detention [Rizer Structure with Orifices, May Include Minor Infiltration) £ Qui

= Infiltration [Riser Structure without Orifices, [nfiltration Only)

Initial 5 G try for Optimizati
Z1 22 Z3 Z4
.

Pond Side Slopes [ZH: 1) | 200 | 2m0 | 300 | 300 S —
Pond Length to width R atio 300 Low Level Orifice Elevation (ft) 250.00
Pond Floor Elevation [ft) 250.00 Fiser Crest Elevation [ft] 253.00

Infiltration Dotion
{+ Massmann Infiltration

" Constant Infiltration

Mazzmann Infiltration Constant Infiltration Input
Hydraulic Conductivity [inhr) 0.000
Depth ta 'w!ater Table [ft] 100.0 ’7

[v Low Bio-Fouling Patential

v Awverage or Better Maintenance

Ok Cancel

39. Click the Simulate Tab.

40.Click the Route button to simulate runoff, route flows through the network, and automatically
size the pond.

41.Click Yes on the Warning text box to optimize the structure. The optimization screen will
appear while the routine is determining a pond size that meets the Ecology design criteria.

| £ MGSFlood - [Des MoinesFullOpt.fid] (Not Responding) (o | E -
T2 File Edit Tools Window Help 3
FEHE 4 BR =B
i BN Cptimization in Progress. Please Wait... |E@i‘] ] 3

Software LLC

Detention Pond — Full Optimization — 9 Steps

Step
6 Examining Parameter Space to Minimize Pond Uolume — Iteration

EEEEEEEEEEEEEEEEEREERE

Optimizing Structure: Lok

Praject Location l Scenario J\ Simulate l Graphs l Tools J

11:45 4M

= —— —

When the optimization is complete, the program will display a message box indicating that the size
of the rectangular orifice is less than the allowed minimum. We’ll go back and modify the orifice
in a later step. Click OK to continue.
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% MGSFlood - [DESmex1.fld]

&3 File Edit Options Help

EEE BB (P EE

- Selected Precipitation and Evaporation for Simulation: — —Comp I Timestep
Input: MGSRegions.mdb
Precipitation: Puget East 40 in_Smin 1 Hour j
Evaporation: Puget East 40 in MAP Time Step Guidance
- Simulation Time Span el Task _ _ Time Step
Iz Limiis Detention Sizing 1-Hour
Start Date: 10401/ |1 929 1040141933 00:00 WQ Wet Pool Volume 15-minutes or 1-hour
End Date: 10/01/ [2057 1040142097 00:00 WQ Rate Sizing 15-minutes
neE e x|
[Far Preliminary -minutes

Reduce the Co

?/ The Optimizer Returned the Following struckures which are smaller than default minimums:
o

| et (o Structure Mo, 2 Length = 0,22 < 0,25 inches

Bummary
% Compute Sta Post Developed

" Compute Sta = \ 1 605
Area of Links That Include w
Precipitation/E vaparation [ac) 0.000 b

Total [ac) 1.606 1.606

42. Note that the pond now meets the flow duration standard. Check the Flood Frequency option
button and then the Draw button to plot the flood peak performance. We now have to go back
and adjust the rectangular orifice because the size calculated by the optimization routine was
less than the 0.25 inch minimum width. Also, check the bottom orifice for a diameter that is

constructible.
Flow Duration Plot Flood Frequency Plot
04 0.4 Faveme Falue Dpw T lrale
Pond Duration Performance '
Brcursion at 1/2 02: -3.7% PAIS |
o Bxcursion 102 Q2 to 02 -2.0% PASS
hdax Excursion 0 to 050; 2.7% PASS | o
0.z % Pos Bccursion 02 to QA0 A PASS ||| 0.3
:“3 .
10 = “
5 =
; =]
2 0z t 0
T P b
]
. || - - - "l N
0.1
. 0.1
o 0
e ol
1 I 1 0 et
0o AR
1.0e-07  10e06 1.0eDs  1.0eDd 10203 10202 10201 10400 0.0
1.01 1.28 2 5 10 25 a0 100 200  &00
Exceedance Probability Recurrence Interval (fears)
4 Predeveloped A Postdeveloped &~ Predeveloped o Postdeveloped

Click the Post Developed Scenario Window to Select it. Open the Structure (Pond) Link
Definition Screen by right clicking on the structure and selecting Edit. Increase the
Rectangular Orifice Length to 0.250 inches (the minimum acceptable Length).
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Pond ault Geometry T Dutlet Structure[s] T Irfiltration |nput T Optimization nput T w o
— Control Orifice/wWeir Structures / o
Enable Stucture Type Control ELL [ft] Diarneter [in] wn Elbow .
V' | Circular Orifice =l 2o | 0718  Horizontal € Yes | 141 Water.
. o  Vertical & Ma
Enable Stucture Type Control EL [ft] Lenath [in] Height [in] Orientation E lbowy
¥ | Rectangular Orifice MIEEN 0.250 | 1295 © Hoizontal " Yes
&+ Vertical & Mo
Enable Structure Type Control EL [ff] Diameter [in] Orientation Elbow
I ICircuIalDrifice jl I 15 Horizorital ? ries
i [=]
Enable Structure Type Control ELL [ft) Diameter [in) Elbows
™ | Circular Orifice x f&ies
I JI I ] Yertical g
Enable Structure Type Contral EL [ff] Diarneter [in] Orientatian Elbcu
u ICircuIalDrifice jl I % Horizantal %) es
 eria| Mo
Enable Stucture Type Control EL [ft] Diameter [in] Orientation E lbo ‘\\
o ICircuIarDrifice jl I & Horizontall ) es
! Yertical " Ho
— Riser Structure
Structure Type Crest EL [ff]  Diameter [in) Common L [f) Rizer Top Open
Circular Overflow Riser S 1800 | 0.0z & Yes
" Mo
Ok Cancel

Change the bottom orifice diameter to 0.718 inches for a constructible diameter. See

s

http://en.wikipedia.org/wiki/Drill_and tap size chart for a list of common drill bit sizes.

Note the minimum bottom orifice diameter is 0.50 inches.

POND DESIGN WATER SURFACE
ELEVATION 253.00 FT

CONTROL STRUGTURE =

MAXIMUM POND
ELEVATION 284,00 FT

£
]
’

LIVE STORAGE

*
I

BOTTOM OF LIVE STORAGE +
| ELEVATION 26000 FT

SEDIMENT STORAGE
ELEVATION 24950 FT

t 8" SEDIMENT
STORAGE

+

—

RECTANGULAR ORIFICE
LEVATION 251.84 FT

q OUTLET PIPE FRq)
M
CONTROL STRUCTURE

ﬁ

\OUTLET PIPE [NVERT 5
ELEVATION 250.00 FT

N LOW LEVEL ORIFIGE

DETENTION POND

NTS

NOTE THAT ORIFICE |5 PHYSICALLY

& FEET BELOW THE QUTLET PIPE
PER WSDOT STANDARDPLAN B-10.40.00
BUT MGSFLOOD USES THE QUTLET
PIPE INVERT ELEVATION AS THE
CONTROL ELEVATICN.

EXIETING
GROUND

43. Click the OK button. SAVE the project at this point.

44. Click the Simulate Tab. Click the Route button with the compute stats for all Subbasins/Links
box checked. Click No on the Warning text box. Flows will be routed but the pond geometry
and orifice sizes from the previous optimized design will not change.
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% MGSFlood - [DESmex1.fd]

&2 File Edit Options Help

FEHE FBAC - 2FMEQ

- Selected Precipitation and Evaporation for Simulation: Computational Tii p
Input: MGSRegions. mdb
Precipitation: Puget East 40 in_Smin I'I Hour j
Ewaporation: Puget East 40 in kAP Time Step Guidance
_ Simulation Time Span —— [Task | Time Step
e it | | Detention Sizing | 1-Hour
Start Date: 10401/ [1939 — fesor 1-hour
End D ate: 10401/ |2gg? -
[158 Years] Struckure: Mew Structure Lokl kes
o Selected For Optimization on Post Developed Scenario. 15-mi
[For Prefiminary or Test Runs. ! would you Like to Optimize this Structure? sto 1>-mmutes

Feduce the Computation Time  click Yes to Raute Flows and Optimize, Mo to Route flaws Without Optimizing.

— Compute Runoff and Route Area Summar:
- ’
= Compute Stats for Complian ped  |Post Developed

& Compute Stats for All Subbasins/Links in Metwark Tatal Subbasin Area [ac] 0F 1.60F
Area of Links That Include

Precipitation/E vaporation [ac) 0.000 5 \
Total [ac) 1.606 1.606

45. The resulting pond performance fails the duration standard because the rectangular orifice
had to increase to meet the minimum size allowed.

Flow Duration Plot

Pond Duration Performance
Excursion at 1/2 Q2: -14.6% PATS ||
s Excursion 102 02 to 02 5.7% FAIL
s Excursion 02 to 0500 20.9% FAIL|
03 L % Poz Bxcursion 02 to Q50: 32.9°% PASS | )]
o
[Tuis
=X L
=
I 0z
[T
1 | | | || |l E=
0.1
“h. =y
T -1 WFE-E--:"_ﬁ I e
oo 2

1.0e-07  1.0e06  1.0e-05  1.0e-04 10203 10202 1.0e-01  1.0e+lD

Exceedance Probability
4 Predeveloped # Postdeveloped

46. Now we’ll go back and increase the pond size to compensate for the larger rectangular orifice.
Click the Scenario Tab, and then the Open Schematic button for the Postdeveloped scenario to
get to the detention pond. Select the New Structure Link1 by right clicking it. Select Edit.

Increase the Pond size to 161 ft by 50 ft. Increase the Max Pond Elevation to 254.00 ft to
provide the required 1 foot of freeboard. Click OK.

In general, the simplest way to adjust a pond to meet the flow duration standard is to
gradually increase the pond size until the flow duration standard is met. This may take several
iterations to accomplish.
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=Structure Input Data - New Structure Lnk1 il

Pond/¥ault EeomelryT Outlet Structure(s] T Ifiltration [nput T Optimization |nput T Sand Filter Data

Structure Name INew Structure Lk Plan View
r |
Max Pond Elevation () | 254.00 - T zn ¥ .
[Should be 1 foot above Structure with Highest Elevation) -
-
i+ Usze Prismatic Pond Geometry ( Usze Elevation Yolume Table
— Prismatic Pond/Vault Geometry L —
21 z2 z3 z4 3 Z4
Side Slopes [ZH:1v) | 30 | =m0 | 300 [ 300 4
Paotd Bottom Length, L (ft] | 161.00 k
\ J
Fand Battam ‘width, W (it | 000 G — £2
Pond Floor or Bottom of Live Storage Elevation [ft) I 250,00
Pond Bottom Area: 5050, sqft Elevation Yiew Max E;.J;;d
Pond Volume At Rizer Crest Elewation: 32 cuft, (0691 ac-ft) !
M awirium Pond Elevation: 42984 cufr, 00987 ac-ft) 1 - H eond FI
ond Floor
b /" “orTopof
—User Defined Elevation Yolume Table i (in/hr) :Itf::‘ture Dead Storage
Jﬂpen Pond Elevation-olume Input Screen
Ok Cancel

47. Save the project.

48.Click the Simulate tab and Click the Route button with the compute stats for all
Subbasins/Links box checked.

49.Click No on the Warning text box to route the flow without optimization. The pond now meets
the required performance.

Flow Duration Plot

Pond Duration Performance
Bxcursion at 1/2 0: -19.8% FAZS ||
fbx Eccursion 102 02 to 02: -1 8% PASS
hax Excursion 0 to 050: 5.6% PASS | |
ik % Pos Bacursion 02 to Q&0 16.5% PASS | |
w
y—
=
E
g 0.2
[T
1LY | LTI L LI k250
0.1
- .H
e
L L L Pl LR =2
S LY Lo -4 H :'_..:'!'III 1| gy - el
0.0 ao S S

1.0e-07 1.0e-06  1.0e05 1004 10202 10e-02 1001 1.DedD

Exceedance Probahility
A Predeveloped J Postdeveloped

50.Next, check the pond tract assumption. View the Project Report either from the File-Print
menu, from the icon on the tool bar, or by opening the .rtf file (in the project’s specified file
folder) with a word processor.
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zl
= =
Link Name: New Structure Lnk1 —
Link Type: Structure
Downstream Link: MNone
Prismatic Fond Option Used
Pand Floor Elewation (ft) . 250.00
Riger Crest Elevation (ft) . 253.00
hax Pond Elevation (ft) o 254.00
Storage Depth (ft) . 3.00
Pand Baottarn Length (ft) . 161.0 J
Pond Bottom Width (ft) . 400
Pond Side Slopes (/) cL1=3.00 L2=300 Wi=3.00 vW2=3.00
\ Bottom Area (sg-ft) . B050.
Area at Riser Crest El (so-ft) 12072
facres) © 0278
“olume at Riser Crest (cu-ft) c 30121,
~a facft) 0691
Area at Max Elevation (so-ft) . 13690
facres) : 0314
Yol at Max Elevation (cu-ft) o 42 984
fac-ft) . 0.987
Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) . 0.00
Depth to Yater Table (ft) - 100.00 =
Report Output Level
 Minimal Output [Compliance Statistics Only] Refresh
& Moderate Dutput (Includes Stats at All Locations]
 Full Output [Includes Stat Tables, Hydraulic Fating Tables) Cloze

Initially, we guessed the pond tract to be 10,000 square feet (0.229 acres). The pond area at
the riser crest is shown to be 12,172 square feet (0.279 acres). The area at the maximum
elevation is 13,690 square feet (0.314 acres). The designer must go back to the predeveloped
and developed scenarios and change the pond tract since the calculated pond area is larger
than the initially guessed pond tract area. Change the pond tract area to 0.330 acres.

51.0n the Scenario Tab, enter 0.330 acres for the pond tract area in the Predeveloped and

Postdeveloped scenarios as shown below.
HA Scenario 1 : Predeveloped HA Scenario 2 : Postdeveloped

Edit ; Edit
IF'DnI:I Tract |Develaped Pond Tract
e Copy
Subbaszin Area I Runoff C Subbaszin Area T Runoff Components
Cover Area (ac) Cover Area (ac)
Till Farest 0.000 Till Forest 0.000
Till Pazture 0.000 Till Pasture 0.000
Till Grazs 0.330 Till Grass 0.000
Outweazh Forest 0.000 Outweash Forest 0.000
Outwash Pasture 0.000 Outvyazh Pasture 0.000
Outwash Grass 0.000 Outvwash Grass 0.000
Wietland 0.000 Wigtland 0.000
Green Root 0.000 Green Roof 0.000
|=zey 0.000 User 0.000
“ Filter Strip Impervious 0.000 “ Filter Stip Impervious 0.330
Total [acies] 0.330 : ) . Total [acres) 0.330
_Eioretentinn - Bioretention

Ok Cahcel
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52. On the Postdeveloped scenario tab, right click on the New Structure Link 1 and select Edit.
Increase the length of the pond from 161 feet to 170 feet. Note that these new dimensions
were found after a few iterations.

| =5tructure Input Data - New Structure Lnk1 ﬂ

|iPond Y ault Eeumetr_lf:i Outlet Structure(s) T Infiltration [nput T Optimization lnput T Sand Filter D ata
Structure Name INEW Structure Lnk1 Plan View
-
. I ' Z1
Max Pond Elevation [ft] 2h4.00 ~ ‘Y "
[Should be 1 foot abowe Structure with Highest Elewation) b
—
f* Use Prismatic Pond Geometry " Use Elevation Yolume Table
— Pngsmatic Pond/Yault Geometry L
21 z2 z3 z4 23 z4
Side Slopes [ZH: 1] | 3m | 300 | 300 | 300 4
Pond Battam Length, L () 170.00 F r
Pond Bottam Width, ' [ft) I 50.00 l 72 i
Paond Floor ar Bottom of Live Storage Elewation [ft) I 2R0.00 W I
Pond Bottom Area: 8500 sqft Elevation View Max E;md
eu.
Pond Volume At Rizer Crest Elevation: F08. cuft, [0.728 acHt]
M awimum Pond Elevation: 45203 cu b, [1.038 act] 1 H
z /" Pond Floor
N /" or Top of
—User Defined Elevation Yolume Table i(inhr) Riser Dead Storage
Structure
_I Open Pond Elevation-Yolume Input Screen
[]3 Carncel

53. Save the Project.

54. On the Simulate Tab, click the Route button. Click No on the Warning text box to route the
design without optimization. The pond now meets the required performance.

Flow Duration Plot

04 rrT— T T — T
FPond Duration Performance
Ercursion at 142 02: -17.2% PAZS|
hbx Excursion 102 02 to 02: -0.5% PASS
hax Excursion 02 to 050 6.0% PASS | |
03 % Pos Bacursion 02 to 050 16.7% PASS )|
It 1
&
=
E oz
[
T UL T | | | B | | e I250
HW\
0.1 I 3
_hh
| T o2
A 0 |_.-.- Lo T‘:‘.'I. N1 e
- | Wi

1007 1.0e-06  1.0e-05  1.0e04 1.0e0r 10e-02  1.0=-01  1.0=400

Exceedance Praohahility
A Predeveloped A Postdeveloped

55.Check the pond tract area assumption again. View the Project Report.

MGS Flood - Training Problems Page P-21



B
Link Name: New Structure Lnk1 [
Link Type: Structure
Downstream Link: Mone
Prismatic Pond Option Used
Pond Floor Elevation (ft) . 250.00
Riser Crest Elevation (ft) . 253.00
Max Paond Elevation (ft) o 254.00
Storage Depth (ft) . 3.00
Pond Bottom Length (ft) - 1700
Pond Bottorn Width (ft) . 800
Pond Side Slopes (ft/ft) cL1=3.00 12=300 Wi=3.00 W2=3.00 J
‘ Bottorn Area (so-ft) . B500.
Area at Riser Crest El (sg-ft) C 12784
{acres) :  0.293
“olurne at Riser Crest (cu-ft) . 31,708
‘ (acft) : 0728
Area at Max Elevation (sg-ft) o 14356,
{acres) : 0.330
"ol at Max Elevation (cu-ft) o 45203
(ac-ft) : 1.033
Massmann Infiltration Option Used
Hydraulic Canductivity (infhr) . 0.ao
Depth to Water Table (ft) . 100.00
Bio-Fouling Potential o Low

% Moderate Dutput [Includes Stats at All Locations)
€ Full Output (Includes Stat Tables, Hydraulic Rating Tables) Cloze

Report Dutput Level
" Minimal Output [Compliance Statistics Only] Refresh |

The pond tract was guessed to be 14,356 square feet (0.330 acres). The pond area at the
riser crest is shown to be 12,784 square feet (0.293 acres). The area at the maximum
elevation is 14,356 square feet (0.330 acres). The calculated pond area fits into the pond
tract that guessed. To finish off the detention pond design, the designer needs to size the
emergency overflow spillway/structure as discussed in the HRM BMP FC.03 Detention Pond.
This hand calculation is not discussed in these MGSFlood example problems.

56.Graphs may be exported to .jpg files by clicking the button on the Graphs tab and specifying a
file name.

-

i 77|
&2 MGSFlood - ! J
£ Save As ——a) ]L:
£2 File Edit - ==
- i 1C [ | « MGSFFiles » Des Moines - [ 41| search o :
FEHE| f O
L Organize = 388 Views ~ [ New Folder
Flot Type——
" Flood Fregl | Fa Links Name’ Date taken Tags Size »
& FlawD ; |
2 v Dural ﬂ- Documents Q’_]DLI(FLI”Othpg
WSEL Fre i & DurFull OptAdjFails.jpg
Viore »
L iecoo ) B FRQFullOptjpg
Folders v

Predeveloped

Sub: Predevel . Trainingd6W5sDOT e

PostDevelopall| 44 Training08Consultant:

Lk Outflow: Training03WSDOT

b . Admin
Hydiogiaph Tin MGSFFiles
Fie: Limits: ]g . Eesﬂﬁi”ef“m - l]
Stat [10/017 File name: DurFullOpt,jpg |l]
Ed W Save as type: | Export Files (*jpg) V]
PlotTimestep:
Model Time + Hide Folders [ Save ] [ Cancel ]

Export Current Graphto File [ ] [thghl Elck Graph 1o

Project Location l Scenario \ Simulate l Graphs l Tools J
i [1219PM
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General Guidance for Adjusting Pond Duration Performance
= Analyze the duration curve from bottom to top, and adjust orifices from bottom to top.

= The bottom arc corresponds with the discharge from the bottom orifice. Reducing the
bottom orifice discharge lowers and shortens the bottom arc while increasing the bottom

orifice raises and lengthens the bottom arc.

» Inflection points in the outflow duration curve occur when additional structures (orifices,

notches, overflows) become active.

= Lowering the upper orifice moves the transition right on the lower arc and raising the upper
orifice moves the breakpoint left of the lower arc.

» The upper arc represents the combined discharge of both orifices. Adjustments are made to
the second orifice similar to the bottom orifice.

» Increasing the facility volume moves the entire curve down and to the left. This is done to
control riser overflow conditions. Decreasing facility volume moves the entire curve up and

to the right.

0.80 d
e W MEma W Ea W MEma Y W SR W Mma W Y W me W — 050
LT N Riser Crest
0.60 l
Second Arc Corresponds to
__ 050 Discharge from First Plus
..g Second Orifice
; 0.40 - |
u—c_’ 030 4 First Arc Corresponds
’ to Discharge from
0.20 Lower Orifice
0.10 | Trans::tion Point Control'h?d - —_— < — ./ — - 12Q2
by Height of Second Orifice |
0.00 T T T T T 1
0.000001 0.00001  0.0001 0.001 0.01 0.1 1.0
Exceedance Probability
—— Predeveloped —— Postdeveloped
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0.80 .
— e — . __ .IncreasethePond _ ~ _ _ _ Q50
0.70 Volume to Prevent Riser Crest
arm - - overflow  tt et
0.60 A I
: Increase the Upper Orifice
Diameter to Move the Upper
. 050 .
0 Curve up, Decrease it to
< 040 | Move it Down
3
& 030
0.20 4 Increase the Lower Orifice
’ Diameter to Move the Lower
0.10 | Curveup,Decreaseitto __ — =~ S~ ~ — -~ — -~ 1/2 Q2
Move it Down
0.00 T T T T T 1
0.000001 0.00001 0.0001 0.001 0.01 0.1 1.0
Exceedance Probability
—— Predeveloped —— Postdeveloped
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Work Session 2 - Automatic Pond Design with By-pass. Compute Peak Flow for Conveyance
Design.

Local topographic constraints often make it impractical to direct all runoff from developed areas to a

detention facility. If a portion of the developed watershed bypasses the pond, then a secondary by-
pass subbasin can be added.

Using the file created under Work Session 1, redesign the pond assuming that 0.10 acres bypasses
the pond.

) Subbasin 1
Subbasin 1 (Postdevelopment)

(Predevelopment)

Node 2 is the Point of Compliance
where flows join.

1. Open the Postdeveloped Scenario Window. Note the Predeveloped Scenario does not
change from that defined in the Work Session 1 example.

Drag another Subbasin onto the screen. This subbasin will represent the bypass area.
Drag a Copy Link onto the Screen.

Configure the watershed as shown below.

B own
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::E Scenario 2 : Postdeveloped

Post Target

Mew Structure Lokl

.

% Structure

=T
i
3

- Infilt Trench

Open Channel

H Filter Strip
- Biaretention

/Deveuped Pond Tract

Subbasin 3

->

Mew Copy Link 2

Configuration for Bypass

5. Click on Subbasin 3 to Select it. Right Click to display the menu and then select Edit.
Change the subbasin name to Bypass Area and enter 0.100 acres for the bypass

impervious area. Click Ok.

x|

4,,:- Subbasin Land Use - Bypass Area

Edit

|B ypass Area

Subbasin Area T Runoff Componetts
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.000
Cutweash Forest 0.000
Cutweash Pasture 0.000
Cutweash Grass 0.000
Wigdland 0.000
Green Roof 0.000
Uzer 0.000
Imipretvious 000
Total [acres]) 0. 100

Ok Cancel

MGS Flood - Training Problems

Page P-25



6. Click the Post Developed Target Subbasin to Select it. Right Click to display the menu and
then select Edit. Change the subbasin name to Tributary to Pond. Subtract 0.100 acres
from the impervious surface to make a total of 1.277 acres of impervious area for the
subbasin. Click Ok.

x|

Edit

|Tributary to Pond

Subbasin Area T Runoff Components
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.000
Cutweash Forest 0.000
Cutweash Pasture 0.000
Qutwash Grass 0.000
Wigdland 0.000
Green Roof 0.000
Uzer 0.000
Impretvious 1277

Total [acres) 1.277

Ok | Cancel|

7. Click the Copy Link to select it. Right Click and then select Edit. Enter POC Inflow for
the Link Name. Click OK.

8. Right Click the Copy Link again. Select Set Point of Compliance at Inflow. The
watershed configuration should look like the below drawing. Make sure the New
Structure Link1 is set for optimization. The program will combine the pond outflow with
the bypass area and size the pond to meet the duration standard.

m Scenario 2 : Postdeveloped

P

Developed Pond Trad}
Bypass Area

H Filter Strip

- Bicretention
9. Click File Save As and enter “DesMoinesFullOptBypass”. Click “No” when prompted to

create a new subdirectory.
10. Click the Simulate Tab. Click the Route Button

POC Inflow
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11.Click Yes on the Warning text box to optimize so MGSFlood will calculate the pond
dimensions and control orifice/weir structure dimensions.

% MGSFlood - [DESmexZ2.fd]

£33 File Edit ©Options Help

EHE iR - gD

— Selected Precipitation and Evaporation for Simulation:
Input: MG SR egions.mdb

Computational Timestep

[For Preli t Fii
Feduce the Computat

— Compute Runoff and R

Selected For Optimization on Post Developed Scenario,
‘ould wou Like o Optimize this Structure?

Mo

‘es bo Route Flows and Optimize, Mo ko Route Flows Without Optimizing.

Precipitation: Puget East 40 in_Smin I'I Hour ~
Ewaporation: Puget East 40 in MAP Time Step Guidance
— Simulation Time Span — | Task | Time Step
File Limits | [ Detention Sizine | 1-Hour
o Dt 1001 55 o or T
End Date: 10/017¢ [2097 i
Skructure: Mews Structure Lokl 1!nums
[158 Y earz] ninutes

nutes to 15-minutes

nent Area Summary

\ {~ Compute Stats for Com bveloped  |Post Developed
% Compute Stats for &l Subbasing/Links in Metwork Total Subbasin Area [ac) 1707 1707
firea of Links That Include
e Precipitation/E vaporation [ac) 0.000 0.000
Total [ac) 1.707 1.707
Project Location l Scenario ]_ Simulate l Graphs l Toolz J
Flow Duration Plot
Pond Duration Performance
Broursion at 142 02: -10.5% PASS ||
fx Eccursion 152 02 to 02 -10.5% PASS
hiax Excursion 02 to 050: -6.2% PASS|
0.3 % Pos Becursion O to Q50: 0.0% PASS
W
[Fay
=
% 0.2
i B I AR L RE || _QSD
1K
0.1 i
I
| ped
S AH 1 AR milifl e
R ERE LU - L % UL bais
0.0 l e AN
1.0e-07 1.0e06 1.0e05 1.0e04 1.0e-03 1.0e-02 1.0e-01 1.0e+00

Exceedance Probakility
S Predeveloped

A Postdeveloped

Simulation Results are shown below for bypass configuration. The optimizer converged
on a successful solution. We’ll need to go back and check the orifice sizes for
constructibility as well as make sure the pond design fits inside the guessed pond tract

area.

12. On the Postdeveloped Scenario, right click the New Structure Link1 and select Edit.
Increase the pond length to 167 feet and width to 56 feet. Click OK.
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=5tructure Input Data - New Structure Lnk1 x|

PundNauIlEeometry] Outlet Structure(z] T Infiltration lnput T Qptimization [hput T Sand Filter Data
Structure Name INew Stucture Lak1 Plan View
. [ =m i 7oy h
Mazx Pond Elevation [Ft] 254,00 ~ -
[Should be 1 foot above Structure with Highest Elevation] |
—l
t* Usge Prismatic Pond Geometry ( Use Elevation Yolume Table
—
— Prismatic Pond/Vault Geometry 73 " A
21 72 23 24
Side Slopes [ZH:1v) | 300 | 300 | 300 | 300l oy
Pond Bottom Length, L (ft] I 167.00
\
Pand B othomn Width, W [ft) I 56.00 L 'y 72 Y ]
Pand Floor or Battom of Live Storage Elewation [f) I 250,00 w
Ny
Pond Bottom Area: 3352 :qft i i Max EPIDI'Id
ev.
Pond Yolume At: Rizer Crest Elevation: 34357 cuft, [0.789 ac-f)
Mazimum Pond Elevation: 48781, cuft, [1.120 ac-ft)
T 7
—User Defined Elevation ¥olume Table i(inhr)  Riser
Structure
_I Open Pond ElevationYolume Input Screen \

Ok Caticel

13. Click the Outlet Structures tab. Change the lower orifice diameter to 0.703 inches. See
http://en.wikipedia.org/wiki/Drill_and_tap_size_chart for common drill bit sizes.
Change the rectangular orifice length to 1.250 inches.

=5tructure Input Data - New Structure Lkl ﬂ

Pondaulk Geometry T Outlet Structure(s] T | mfiltraticn [nput T Optimization [nput T Sand Filter Data
p
— Control Orifice/Weir Structures
Enable Structure Type Cantral EL [ft]  Diarneter [in] Akl Elbaw —
¥ | Circular Orifice =l 5000 | 0,703 & Horeontal € es | N30 ater
. o  Verlical & No
Enable Structure Type Cantral EL [ft]  Length (in] Height [in] Origntation Elbaw
¥ | Rectangular Orfice MIEEER 1.250 " Horizontal " Yes
% ertical & Mo
Enable Structure Type Control EL [1t] Diameter [in) fientation Elbomy
Inl IEilcuIalDrifice jl I gta! e
etz £ Mo
Enable Structure Type Contral EL [ft] Diameter (in) Orientation
5 IEircuIarDrifice jl I | Herizontal
) ertical
Enable Structure Type Cantral EL [It] Diameter [in) Orientation Elbow .\
| IEircuIarDrifice jl I ¥ Horieorital $o e
) ertical Mo
Enable Structure Type Contral EL [ft]  Diameter [in] Orientation Elbow
In IEircuIarDlifice jl I & Horizontal £ es
& Wertical L
— Riser Structure
Structure Type Crest EL [ff]  Diameter [in)  Comman L [Tt Rizer Top Open
Circular Dverflow Riser = 16.00 | KK 5 ‘es
Mo
Ok Cancel

14.Click the OK button. SAVE the project at this point.
15.Click the Simulate Tab. Click the Route Button

16.Click NO on the Warning text so that MGSFlood will route flows through the pond but will
not change the pond dimensions and control orifice/weir structure dimensions.
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17.The result shows that the pond with modified length, width, and orifice dimensions
meets the required performance criteria.

Flow Duration Plot

0.4 — T —— T ——rrrre
P ond Duration Performance
Brcursion at 1/2 02: -11.3% PASS|
jubx Excursion 102 02 to 02: -11.3°% PASS
hix BExcursion 02 to Q460: -16.7% PASS
0.1 % Pos BExcursion 02 to O60: 0.0% PAasS
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Exceedance Prabability
A Predeveloped J Postdeveloped

18.Next, check that the calculated pond footprint fits in the guessed pond tract area. View
the Project Report either from the File-Print menu, from the icon on the tool bar, or by
opening the .rtf file with a word processor.

% Summary Report x|
=l

Link Name: New Structure Lnk1
Link Type: Structure
Downstream Link: Lnk2

Prismatic Pond Option Used

Paond Floor Elevation (ft) : 250.00
Riger Crest Elevation (ft) ;. 253.00
Wax Pond Elevation (ft) : 25400
Storage Depth (ft) ;300
Paond Baottam Length (ft) R =T J
Pond Battarn YWidth (ft) : 560
Fond Side Slopes (ftft) cL1=3.00 L[2=3.00 Wi1=3.00 W2= 300
\ Baottom Area (sq-fi) o G352,
Area at Riser Crest El (sg-f) : 13,690
facres) :  0.314
“olume at Riser Crest (cu-ft) o 34357
\ (ac-f) : 0.789
Area at Max Elevation (sg-ft]  © 152800
facres) :  0.351
ol at Max Elevation (cu-ft) o 48,781
fac-fty : 1.120

Massmann [nfiltration Option Used
Hydraulic Conductivity (infhr) - 0.00
Depth to WWater Table (ft) 100,00
Bio-Fouling Potential : Low =l
Feport Dutput Lewvel
" Minimal Output [Compliance Statistics Only) Refresh
¢ Moderate Output [Includes Stats at &1l Locations) _—
€ Full Output [Includes Stat Tables, Hydraulic Fiating Tables] Cloze
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We guessed the pond tract to be 14,356 square feet (0.330 acres). The pond area at the
riser crest is shown to be 13,690 square feet (0.314 acres). The area at the maximum
elevation is 14,476 square feet (0.351 acres). The designer must go back to the
predeveloped and developed scenarios and change the pond tract size. Consider setting the
pond tract at 0.355 acres.

19.0n the Scenario Tab, enter 0.355 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below.

A Scenario 1 : Predeveloped :E: Scenario 2 : Postdeveloped
## Subbasin Land Use - Pond Track .__:- Subbasin Land Use - Developed Pond T
@ Subbasin e & Subbasin Edit
Pond Tract
i Bl I ! Copy IDeveIoped Pond Tract
Subbasin Area T Funoff Components Subbasin Area T Runoff Compangnts
Cover Area (ac) ~ EarEy Area (ac)
Till Forest 0.000 Open Channel il Farest 0000
Till Parsture ooo| g -
. Till Pasture 0.000
Till Grass 0355 u Infilt Tretich -
: Till Grass 0.000
Outwash Farest 0.00a Outweash Forest 0.om
Outwash Pasturs 0.000 User Rating '
: Cutwwash Pasture 0.000
Oubweash Grass 0.ooo ) Cuterash Grass 0.000
vetland 0.000 | Spliter = o000
Green Roof 0.000 & CAVFS Green Roof 0.000
st g User 0.000
H Filter Stip Impervious DD N Filter Strip Imperviols 0.355
: LG LR B Total [acres) 0.355
-Einretention - Bioretention
Cancel Cancel

20.Right click the New Structure Link1 and select Edit. Increase the pond length to 168 feet.

Click OK. SAVE the project at this point.

x
PundNauIlEeumetl}] Outlet Structurels) T Infiltration lnput T Optirnization [nput T Sand Filker [ ats
Structure Hame INew Shucture Lkl Plan View
Max Pond Elevation [ft) | 254.00 (T zt Y A
b - ~
[Should be 1 foot above Stucture with Highest Elevation] -
|l
{* Usze Prismatic Pond Geometry  Usze Elevation Yolume Table
— Prismatic Pond/Y ault Geometry L
72 73 74 z3 Z4
Side Slopes [ZH:1V) | 3m0 | 300 | 300 | 300 - Y
Pand Bottarn Length, L (f) 162.00
,
Paond Bottom 'w/idth, ' [ft] I 56.00 L & 72 Y
Fond Floor or Bottom of Live Storage Elewvation [ft) I 250,00 W
Pond Bottom Area: 9408 sqft Elevation View Max Eund
ev.
Pond Volume At Rizer Crest Elevation: JEET. cuft, [0.793 acft)
tarimurn Pond Elevation: 49052, cu ft, [1.126 ac-ft) 1 {
z Pond Floor
44 / “orTep of
—Uszer Defined Elevation Yolume Table iGinchr)  Riser Dead Storage
Structure
_I Open Pond Elevation-Yolume [nput Screen
k. Caticel
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21.Click the Simulate Tab. Click the Route Button.Click NO on the Warning text so that MGSFlood
will route flows through the pond but will not change the pond dimensions and control
orifice/weir structure dimensions. The pond now meets the required performance.

Flow Duration Plot

Ponil Duration Performance
Excursion at 12 02: -20.2% FASS|
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Exceedance Probability
J Predeveloped # Postdeveloped

22.Check the pond tract area assumption again. View the Project Report either from the File-
Print menu, from the icon on the tool bar, or by opening the .rtf file with a word processor.

% Summary Report x|
=

Link Name: New Structure Lnk1
Link Type: Structure
Downstream Link: Lnk2

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 250.00|

Riser Crest Elevation (ft) o 253.00

hax Pond Elevation ift) ;o 254.00

Starage Depth (f) 300 J
Pond Bottom Length (ft) . 168.0

Pond Bottom YWWidth (ft) . BB0O

Pond Side Slopes (ft/ft) cL1=3.00 [2=3.00 wWi=3.00 ¥W2=3.00

Bottormn Area (sg-ft) o 2408,

> Area at Riser Crest El (sg-ft) c 13764
facres) © 0.316
“olume at Riser Crest (cu-ft) . 34551,
fac-ff) : 0793
\ Area at Max Elevation (sgft) @ 153600
facres) ©  0.353
ol at Max Elevation (cu-ft) o 49052
fac-ff) : 1.12B

Massmann Infiltration Option Used
Hydraulic Conductivity (infhr) . 0.00

Depth to Water Table (ft) - 100.00 |
Report Output Level
" Minimal Dutput [Compliance Statistics Dnly) Refresh
' Moderate Dutput [Includes Stats at Al Locations)
© Full Qutput [Includes Stat Tables, Hydraulic Rating T ables) Close

The pond tract was guessed to be 15,463 square feet (0.355 acres). The pond area at the riser
crest is shown to be 13,764 square feet (0.316 acres). The area at the maximum elevation is
15,360 square feet (0.353 acres). The calculated pond area fits into the guessed pond tract area.
To finish off the pond design, the designer needs to size the overflow and emergency overflow
spillways/structures as discussed in the HRM BMP FC.03 Detention Pond. These hand calculations
are not discussed in these MGSFlood example problems.
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CONVEYANCE DESIGN

For conveyance design, we want to compute peak discharge flood frequency rates for the
conveyance design of the areas flowing to the detention pond and for the bypass area that goes
around the detention pond. To adequately simulate the peak discharge, we’ll have to set the
model time step to 15-minutes. Also, we don’t need to optimize the pond because we’ve already

done that.

1. Click the Simulate tab. Select a 15-minute time step from the list box. Check the radial
button for Compute Stats for All Subbasins/Links in the Network. Click Route. Click NO

on the Warning text box.

£3 Fle  Edit

Cptions  Help

BEHES {BR | @2 E

Input: MGSRegionz mdb

— Selected Precipitation and Evaporation for Simulation: —

Frecipitation: Puget East 40 in_5min
Ewvaporation: Puget East 40 in MAP

— Simulation Time Span

Start Date: 10401/ [1939

[For Preliminary or Test R
Reduce the Computation

— Compute Bunoff and R
£ Compute Stats for Con

File: Lirnits
1040141939 00:00

Structure: Mew Structure Lokl

— Computational Timestep

2—

Frdbas VO [T O
[158 vears)

|15 Min
Time Step Guidance
Task Time Step
Detention Sizing 1-Hour
WQ WetPool Volume | 15-munutes or 1-hour
=] hinutes
ninutes
inutes to 15-mmutes

Selected For Optimization on Post Developed Scenario,
wwould vou Like ko Optimize this Structure?

Click ¥es to Route Flows and Optimize, Mo o Route flaws \Without Optimizing.

]
I —

’TI - | l eveloped  |Post Developed
& Compute Stats for Al £ 1732 1732
H Area of Links That Include
Haule Precipitation/E vaporation [ac) 0.000 0.000
Total [ac] 1.732 1.732
Froject Location l Scenario J_ Simulate 1 Graphs l Taals J

2. Save the file under a new name by clicking File Save As and enter
“DesMoinesFullOptBypass15min”. Click “No” when prompted for a new directory.

3. Now we have flows computed at a 15-minute time step. We can now select the locations
in the project where we need flood frequency data. For this example, we’ll need 25-
year peak inflow to the pond and 25-year peak flow rate for the bypass for conveyance

design.

4. Select the postdeveloped scenario screen. Click the “Tributary to Pond” subbasin to
select it and then right click to display the menu. Click Statistics. Do the same for the
“Bypass Area” subbasin. When finished, the peak flow statistics will be present in the
project report and they will be available for plotting on the Graphs tab.

MGS Flood - Training Problems

Page P-32



:)IﬂSI:enarin 2 : Postdeveloped

oo Copy

Structure

Open Channel
u Infilt Trench

Trihutalﬁunk Connection Primary. ..
Edit. ..
Copy ond Tract
Paste
Statistics
Set Point of Compliance at OutFlow

i / &

Bypass Area

Mew Structure Lnkl

H Filter Strip
- Bioretention

5. Click the Project Report button on the toolbar. Scroll down to the section titled
SCENARIO: POSTDEVELOPED. Scroll down to find the flood frequency table for the
“Tributary to Pond” and “Bypass Area” subbasins.

% Summary Report il

______________________ SCENARIO: POSTDEVELOPED :I
Murnber of Subbasing: 3

Mumber of Links: 2
essmss=== Subbasin: Tributary to Pond 4

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flaod Peak (cfs)

2-Year 0.476
o-Year 0618

Sy 10-Vear 0.695

25-Year 0.875

a0-Year 1.114
100-Y ear 1.288
200-%ear 1.335 J

poeseeessss Subbasin: Developed Pond Tract

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 0.132 |
Feport Output Lewvel

= Minimal Dutput [Compliance Statistics Only] Refresh

% Maoderate Output (Includes Stats at Al Locations]

 Full Dutput [Includes Stat Tables, Hydraulic Bating Tables] Close
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% Summary Report x|

peeeeses=s Qubbasin: Bypass Area = L
Flood Frequency Data(cfs) —
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)
2-Year 0.057
\ 5-Year 0.048
10-Y ear 0.054
25-Year 0.069
50-ear 0.087
100-¥ ear 0.1m
200-Year 0.105
R Link: Mew Structure Lok Fremme Link Inflow Frequency Stats
Flood Freguency Data(cfs) J
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)
2-Year 0.603
o-Year 0790
10-Y ear 0.889
25-Year 1.119
S0-Year 1.424 hd|

Feport Qutput Lewvel

" Minimal Dutput [Compliance Statistics Only) Refresh
% Moderate Output [Includes Stats at Al Locations)
" Full Qutput [Includes Stat Tables, Hydraulic Frating T ables) Cloze

The 25-year peak flow rate (at 15-minute time steps) to the pond is estimated at 0.875
cfs. The 25-year peak flow rate (at 15-minute time steps) for the bypass area is
estimated at 0.069 cfs.

6. Hydrographs corresponding to the peak discharge rates above can be exported for use in
hydraulic routing models, such as SWMM or StormShed or for graphing in Excel.

7. We’ll export hydrographs encompassing 30-day periods for the pond inflow for recurrence
intervals ranging from 2-years to 100-years. Click the Tools tab and enter 30 in the
Hydrograph Length field.

8. Select “Scn: 2, Inf Lnk: New Structure Lnk 1” and Click the Export Hydrographs for All
Subbasins/Links.
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9% MGSFlood - [DesMoinesFullDptBypass15min.fd]

&2 File Edit  Options  Help

BEHE iR @ HEn

— Expont Simulated Timeseries to ASCIl File——— [~ Expont Storm Hydrographs
_I Export Timeszeries at Selected SubbazindLink — Export Hydrographs at all Subbasins and Links ﬁ
Hydragraph Lenath in Days [100 maximum) | 30

IScn: 1, Sub: Predeveloped Targj

Select Subbasin/Link Stats to Determine Storm D ates

Output Frequency Dizplay: Sch: 2, Inf Lnk: Mew Structure Lnk1 j 4
= 15 min & Masimum
. = Minimum Export Hydrographs at All Subbasing and
+ Hourly o Links J h_
 Daily Average
£ Monthly — Export Flood Hydrograph for Selected Date

" Yeary IScn: 1. Sub: Predeveloped T arget Eonditiorj J

I 02/02/1951 12:00

—HSPF Runoff Parameters and Parameter Region ——
_...| EditHSFF Parameters

_I ‘Wiew bdap of HSPF Parameter Regions —wWetland Hydropenod Analyszis
I'I. USGES Default j ‘Wetland Hypdroperiod Analyziz Input _I

Project Location l Scenario l Simulate l Graphs J_ Tools I

9. Using Windows Explorer, open the Project Folder. You’ll find a separate file for each
hydrograph exported for each subbasin and link in the project where statistics have been
computed.

& C:\Program Files'MGSFlood¥4DESm

File Edit Miew Favaorites Tools  Help

@ Back J v ‘F P ) Search -~ Folders |:L‘9 E:; x n ‘ E =

Address | C:\Program Files\Ma5Floody4{DESm

Mame | Size | Date Modified = | Type

Scn 1Predeveloped Target Condition_S0.dak FPEE 909 2009 4131 PM DAT File
Scn 2Bypass Area_10.dat 77 KB 99/2009 4:31 PM DAT File
Scn 2Bypass Area_100.dat FTEE  909/2009 4:31 PM DAT File
Scn 2Bypass Area_2.dat FPEB 90972009 4:31 PM DAT File
Scn 2Bypass Area_z25,dat FPER  909/2009 4:31 PM DAT File
Scn 2Bypass Area_50,dat FPEE 909 2009 4131 PM DAT File
Scn 2Developed Pond Track_10.dat 77 KB 909/2009 4:31 PM DAT File
Secn 2Developed Pond Track_100.dak F7EE  909/2009 4:31 PM DAT File
Scn 2Developed Pond Track_2.dat FTEB 9972009 4:31 PM DAT File
Scn 20eveloped Pond Track_25.dat FPEB 90972009 4:31 PM DAT File
Scn 2Developed Pond Track_S0,dat FPEE 909 2009 4:31 PM DAT File
Scn 2Mew Struckure Lokl _QUT_10.dak FPEE 909 2009 4:31 PM DAT File
Scn ZMew Structure Lkl _CUT_L00.dat 77KE  909/2009 4:31 PM DAT File
Sen 2hew Structure Lakl _OUT_2. dat F7EE  909/2009 4:31 PM DAT File
Scn 2hew Struckure Lnkl QUT_25.dat FPEB 90972009 4:31 PM DAT File
Scn 2hew Structure Lokl _QUT_S0.dat FPEB 90972009 4:31 PM DAT File
Scn ZPOC Inflow_OUT_10.dat 77 KB 9P9/2009 4:31 PM DAT File
Scn ZPOC Inflow_OUT_100,dat 77 KB 909/2009 4:31 PM DAT File
Sen 2POC Inflaw_OUT_2.dat TPEE  9/9/2009 4:31 PM DAT Fil
Scn 2POC Inflow_OUT_25.dak FPEB 90972009 4:31 PM DAT File
Scn 2POC Inflow_OUT_50.dak FPEB 90972009 4:31 PM DAT File
Scn 2Tributary to Pond_10,dat FPEB 90972009 4:31 PM DAT File
Scn 2Tribukary to Pond_100,dak FPEE 9r9fZ009 4131 PM DAT File
Scn ZTributary to Pond_2.dat 77KE  99/2009 4:31 PM DAT File

Scn 2Tribukary bo Pone F7EE  909/2009 4:31 PM DAT File

Scn 2Tributary bo Pond_50.dat FPEB 90972009 4:31 PM DAT File

|Type: DAT File Date Modified: 97972009 4:31 PM Size: 76.0 KB |?6.D KB E
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10. If you open one of these files in a text editor, you’ll see the date/time and hydrograph
ordinate values for the storm that is closest to the computed recurrence interval. The
image below shows the storm exported for the 25-year flood peak.

Microsoft Excel - Scn 2Tributary to Pond_25.dat
@J File Edit ‘Wiew Insert Format Tools Data  Window  Help

15 RS IAIVERI & LBR-FII-0-18 = -3 §

d & 23 o & J i’l () Reply with Ch
LOR3 - F= 020372052 01:00 08749
A [ B [ ¢ | o [ E [ F T G [ 1

960 [02/03/2062 00:15 0.8313

961 |02/03/2062 00:30 0.8117

952 |02/03/2062 00:45 0.5194 Approx. 25 Yr
963 020572062 0100 DEvas 1 Peak

954 [02/03/2062 01:15 0.5402

965 |02/03/2062 01:30 0.7851

966 |02/03/2062 01:45 0.7743

T A e Tt T T R T
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Work Session 3 - Roadway Widening Problem, Infiltration Pond Design

Using the file created under Work Session 1, replace the detention pond with an infiltration pond.
Use the Massmann Infiltration Option with a conductivity of 1.5 in/hr, depth to water table of 50
feet, Low Bio-Fouling unchecked, and Average or Better Maintenance checked. Use the
Optimization routine to size the pond.

1. Click the Scenario Tab and select the Proposed Condition Scenario.

2. Right click the New Structure Link1 and select Edit to display the structure input screens.

=5tructure Input Data - New Structure Lnk1
Pond™ault Geometry T Outlet Structure(s) T Infiltration Input T Dptimization Input I Sand Filker Data

— Type of Pond Optimization Level
= Detention (Riser Structure with Orifices, May Include Minor Infilkation) i Quick Optimization
JF Infiltration [Riser Structure without Orifices, [nfiltration Only) = Full Dptimization
/ r Initial Structure Geometry for Optimization
=1 2 Z3 =4
Pond Side Slopes [ZH:14] | 3m | 300 | 3m0 [ 300
Pand Length to ‘fidth R atio I [3.00 Low Lewvel Onfice Elevation [ft] I 250,00
Pand Floar Elesvation [ft) I 250.00 Riser Crest Elevation [ft] I 253.00
r— Infiltration Option
{* tassmann Infiltration
= Caonstant Infiltratian
—Mazzmann Infiltration Constant Infiltration Input
Hydraulic Conductivity [inhr) I 1.500
\ Depth to Water Table [f] I ED'DK Conztant Infiltration B ate [indhr) n.o0n
* [~ Low Bin-Fouling Patestial
¥ Average or Better Maintenance

Ok Cancel

3. Click the Optimization tab. Click Infiltration Pond for the Type of Pond. Note that full
optimization is no longer an option when sizing an infiltration pond. This is because
infiltration ponds are much less complex than a detention pond. Enter 1.500 in/hr for
the Hydraulic Conductivity and 50.0 feet for the Depth to Water Table. Make sure the
Low Bio-Fouling Potential button is unchecked. Click OK to close the input screen.

4. Right click the “New Structure Link 1” (the infiltration pond) and set it to optimize. Save
the file.

5. Click the Simulate tab. Make sure the time step is 1 hour. Click the Route button. Click
Yes on the Warning text box so that MGSFlood optimizes the infiltration pond design.

6. When the simulation has finished, the flow duration and peak discharge graphs look like
the following:
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Flow Duration Plot Flood Frequency Plot

Frtreme Falue Dpe §heale

0.4 T e 0.4
Pond Duration Performance
Becursion at 142 2: -89.9% PASS|
fvx Bxcursion 102 QX to 02 -99.3% PASS
bt Excursion 02 to Q50: -F0.0% PASS
03 % Pos Bicursion 02 to 250: 0.0% PASS ||| "
— 0.3 [5]
—_ k=]
= —
i =
; L=
T
2 " en = 02
1 I T T T I FLH T = Overflow o 2
H M o FEYS)
| ah
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L 01
1 R ) e A A e
L .ﬁ-...tlh i \
7 TN - T T “Tronm e ==L 1T
oo == M
1007 10208 10205 1004  10e0F 1002 1001 1.0e+00 0.0 b
1.01 1.2 2 a 10 25 a0 100 200 500
Exceedance Probahility Recurrence Interval (Years)
4 Predeveloped 4 Postdeveloped &+ Predeveloped o0 Postdeveloped

Note that the post development duration and frequency statistics plot well below the
predeveloped. This is because an infiltration pond is designed to infiltrate all runoff up to
the 50-year recurrence interval. Floods larger than the 50-year recurrence interval
discharge through the overflow structure and contribute to downstream runoff.

7.

Click on the Post Developed Scenario Screen and then open the link definition for the
pond. Note the Pond Volume determined by the optimizer (approximately 0.50 ac-ft at
the riser crest elevation).

Check to make sure the calculated pond area fits in the assumed pond tract area. View
the Project Report either from the File-Print menu, from the icon on the tool bar, or by
opening the .rtf file with a word processor.

x

Link Name: New Structure Lnk1
Link Type: Structure
Downstream Link: Mone

Prismatic Pond Option Used

Fond Floor Elevation (ft) : 250.00
Riser Crest Elevation (ft) : 253.00

hax Pond Elevation (ft) ;25350
Storage Depth (ft) : 3.00
Pand Battam Length (f) . 1299 J
Fond Bottorn Width (ft) : 433
Faond Side Slopes (ftit) cL1=3.00 =300 %W1=3.00 W= 3.00
Bottarn Area (5o-ft) © AE24.
Area at Riser Crest El (sg-ft) © 9065,
facres) : 0208
“olurme at Riser Crest (cu-ft) : 21,8300
fac-fty : 05
Area at Max Elevation (sg-ft) 9702
facres) : 0223
"ol at Max Elevation (cu-ft) . 26 4598
fac-ft) : 0603
Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr) : 1.50
Depth to Water Table (f) - 50.00 ]

Report Output Lewvel

" Minimal Dutput [Compliance Statistics Only) Refresh
¢ hoderate Output [Includes Stats at Al Locations)

€ Full Dutput [ncludes Stat Tables, Hydraulic Rating T ables) Close
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The infiltration pond needs 1 foot of freeboard while MGSFlood defaults to give only 0.5 ft in
the calculations. The designer needs to go back and set the maximum pond elevation at
254.00 to account for the 1 foot of freeboard requirement.

9. On the Scenario Tab, right click the New Structure Lnk1 (infiltration pond) and click Edit.
Change the maximum pond elevation to 254.00. Also, round off the length to 130.00 ft
and width to 44 ft. Click OK to close. Save the project.

=5tructure Input Data - Mew Structure Lnk1

PondY ault Eeometl_pT Outlet Structurelz) T Infiltration lnput

T Optimization [nput T Sand Filter Data

Structure Mame INew Structure Lnk1 Plan View
-
Max Pond Elevation (f) | 254.00 - T z1 T -
[Should be 1 foot above Structure with Highest Elevation] -
-
* Use Prismatic Pond Geometry  Use Elevation Yolume Table
— Prizmatic Pond/¥ ault Geometry L
Z1 z2 73 74 3 Z4
Side Slopes [ZH:1v) | 300 | =zoo | s00 [ 300 - )
Pand Battam Length, L (ft] I 130,00
\,
Pond Bottam Width, W (1] | 44.00 | & zz 4
Fand Flaor or Battom of Live Storage Elewvation [ft] I 250.00 W
Pond Bottom Area: 5720 sqft Elevation View Max Elgn.
ey
Pond Volume At Rizer Crest Elesation: 22147 cuft, [0.5083 ac-ft)
Mazimum Pond Elewation: 31903, cu i, [0.733 ac-ft) 1 [
i Pond Floa
F2E . / or Top of
—User Defined Elevation Yolume Table i (inhr) glt?z;‘lure Daad Storay
_l Open Pond Elevation-Yolume [nput Screen
Dk oo

10.Click the Simulate tab. Make sure the time step is 1 hour. Click the Route button. Click
NO on the Warning text box so that MGSFlood does not optimize the infiltration pond
design. The pond should still meet the duration standard.

11.View the Project Report either from the File-Print menu, from the icon on the tool bar,
or by opening the .rtf file with a word processor.
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& Summary Report

Link Name: New Structure Lnk1
Link Type: Structure
Downstrearn Link: Mone

Pristmatic Pond Option Used

FPond Floor Elewation (ft) 250.00
Riser Crest Elevation (ft) 253.00
hax Pond Elevation (ft) 254.00
Starage Depth (ft) : 3.00
FPond Bottom Length (ft) ;1300
Pond Bottorn Width (ft) 44.0

Pond Side Slopes (ft/f)

\ Bottom Area (sg-ft) a720.
Area at Riser Crest El (so-f) 9176,
facres) @ 0211
“'olume at Riser Crest (cu-ft) 2214
\ {ac-ft) 0.508
Area at Max Elevation (sg-ft) 10472
facres) @ 0240
%ol at Max Elevation (cu-ft) 31 309
{ac-ft) 0.733
Wassmann Infiltration Option Lsed
Hydraulic Conductivity (infhr) : .50
Depth to Water Table (ft) :50.00

Report Output Lewvel
" Minimal Output [Compliance Statistics Only)

{* Moderate Dutput Includes Stats at All Locations)

" Full Dutput [Includes Stat Tables, Hydraulic Rating Tables)

SL1=3.00 L2=3.00 Wi=3.00 w2=3.00

[

Refresh

Cloze

Initially, the pond tract was guessed to be 14,356 square feet (0.330 acres). The pond area is
shown to be 9,176 square feet (0.211 acres). The area at the maximum elevation is 10,472
square feet (0.240 acres). The proposed pond fits into the pond tract that was guessed. The
designer should try to reduce the size of the assumed pond tract to become closer in size with

the calculated pond area. Consider setting the pond tract at 0.240 acres.

12.0n the Scenario Tab, enter 0.240 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below. Click OK and SAVE.

:ﬂn Scenario 1

E Splitter
Ey( CAVFS
H Filter Strip

-Bioletention

Uszer Rating

: Predeveloped

‘_;, Subbasin Land Use - Pond Tract

Edit
|Pond Tract

Subbagin Area T Runoff Components

Structure

Cover Area (ac)

‘\': Open Channel
3

Till Farest 0.000 :
Till Pasture 0.000 / .
Till Grass 0.240 n Infilt Trench

Outveash Forest 0.000 X
Outvash Pacture 0.000 Yser Riating
Cutveash Grass 0.000

E Splitter
E‘Vq CEVFS
H Filter Strip
- Bioretention

Wetland
Green Roof

0.000
0.000
0.000
0.000

0.240

User

Impervious

Total [acres]

Ok Cancel

:ﬂﬂ Scenario 2 : Postdeveloped

.__:p Subbasin Land Use - Developed Pond T

Edit:

IDe\reIoped Pond Tract

Subbasin Area T Runoff Components

Cover Area (ac)

Till Forest 0.000

Till Pasture 0.000

Till Grazs 0.000

Cutwash Forest 0.000

Cutwash Pasture 0.000

Outwash Grass 0.000

Wietland 0.000

Green Roof 0.000

User 0.000 /
Impervious 0.240

Total [acres) 0.240

13.Click the Simulate Tab. Click the Route Button. Click NO on the Warning text so that
MGSFlood will route flows through the pond but will not change the pond dimensions and
control orifice/weir structure dimensions.

Cancel

14.The pond still meets the required performance.
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Flow Duration Plot

Pond Duration Performance

Ewcursion at 1/2 0: -09.9% PASS||

fuEx Bscursion 102 02 to Q2 -99.7% PASS
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13. Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.

x|
Link Name: New Structure Lnk1 il

Link Type: Structure
Downstream Link: Mone

Prisrnatic Pond QOption Used

Pond Floor Elevation (ft) : 250.00
Riser Crest Elevation (ft) ;25300
hlax Pond Elevation (ft) : ZA4.00
Storage Depth (ft) ;300
Pond Bottam Length (ft) ;1300
Pond Bottom Width (ft) : 440 J
Pond Side Slopes (ft/ft) :L1=3.00 [2=300 Wi=3.00 W2=3.00
Bottarn Area (sg-ft) : 5720,
\ Area at Riser Crest El (sg-ft) ;o 9176,
facres) ©  0.211
“olume at Riser Crest (cu-ft) C 22141
fac-ft) : 0508
\ Area at Max Elevation (sg-ft) 10472
facres) :  0.240
%ol at Max Elevation (cu-ft) © 31,909
fac-ft) : 0733
Massmann Infiltration Option Used
Hydraulic Conductivity (infhr) 2 1.50
Depth to Water Table (ft) :50.00
Bio-Fouling Potential : Average to High hd
Feport Output Lewvel
£ Minimal Output [Compliance Statistics Only] Refresh
% toderate Output (Includes Stats at Al Locations}
¢ Full Output Includes Stat Tables, Hydraulic Rating Tables) Cloze

We guessed the pond tract to be 10,472 square feet (0.240 acres). The pond area is shown to
be 9,167 square feet (0.211 acres) at the riser crest elevation. The area at the maximum
elevation is 10,472 square feet (0.240 acres). The calculated pond fits into the guessed pond
tract area. To finish off the pond design, the designer needs to size the overflow and
emergency overflow spillways/structures as discussed in the HRM BMP IN.02 Infiltration Pond.
These hand calculations are not discussed in these MGSFlood example problems.
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Let’s see how a shallow groundwater table influences the performance of an infiltration facility.

Previously, the depth to groundwater was set to 50 feet

pond. Use the Optimizer to size a pond with a depth to
1. Click the Optimization tab and change the depth to

. We will look at a depth to ground water
of 10 feet. Again, use the final Work Session 1 file and change the detention pond to an infiltration

groundwater of 10 feet.

water table to 10 feet.

x
FPond™ ault Geometry T Outlet Structure(z) T Infiltration Input T Optimization Input T Sand Filker Data
— Type of Pond Optimization Level
(" Detention [Riser Structure with Orifices. May Include bMinor Infilration) * Quick Optimization
% dnfiltration [Riser Stucture without Orifices, Infilration Orly " Full Dptimization
— Initial Structure G try for Dptimizat
21 Z2 23 Z4
Pond Side Slopes ZH: 1] | 300 [ 300 [ 300 | 300
Prand Letgth o width B atin | 3.00 Laws Lewel Diifice Elewvation [ft] | ZR0.00
Bottarn af Live Storage Elevation (i) I 250.00 Rizer Crest Elevation [ft) I 253.00
r Infiltration Ootion
& Mazsmann Infiltration
£ Canstant Infiltration
— Massmann Infiltration tant Inhltration lInput———————————————
Hydraulic Conductivity (in/hr) 1.500
Depth to ‘Wwater T able [ft] I 10.0 eation Rate finfhi) oo
I~ Low Bio-Fouling Potential
¥ Average or Better Maintenance T —
Ok Cancel

Click Ok and then Click the Simulate tab. Click the Route button. Click Yes on the Warning
text box to optimize the infiltration pond design.

3. When the simulation has finished, the flow duration and peak discharge graphs look like the
following:
Flow Duration Plot Flood Frequency Plot
0.30 — 3 Fereme Palue Iype I Scale
Pond Duration Performance '
Excursion at 142 02: 0.0% PASS]|||
fbs Bxcursion 102 02 to 02:0.0% PASS o
D18 w Excursion 02 to 050: 0.0% PASST] 025
% Pos Bicursion 02 to Q50: 0.0% PASS
) o ] E 0.20
= = kS
]
£ 015 -t HE e e =
T . x 018 —r*
Tl i) &ﬁ“"
0.10 HiH- o
[
(IF T 0.10 fﬂ"“
0.05 ' e
BN T 1 ']m@ 0.05
= rtrne rommT T - T T "li-:;-"'_"
0.00 .
1.0e-07 1.0e-06  1.0e-05 1.0e-04 1.0e-03 1.0e-02  1.0e-01 1.0e+H 0.0 %
Exceedance Probability TToam 125 2 § 10 25 &0 100 200 500
J Predeveloped J Postdeveloped Recurrence Interval (Years)
s Predeveloped o Postdeveloped
4. Check to make sure the calculated pond area fits in the assumed pond tract area. View the

MGS Flood - Training Problems

Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.
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& Summary Report

Link Name: New Structure Lnk1
Link Type: Structure
Dowenstream Link: Mone

Prismatic Pond Option Used

Pand Floor Elevation (ft) . 250.00
Rizer Crest Elevation (ft) . 253.00
Max Pond Elevation (ft) . 253.80 K
Starage Depth (f) . 300
Pond Bottorn Length (ft) . 1850
FPond Bottorn Width (ft) . B1.Y
FPand Side Slopes (ft/1)
Bottom Area (so-ft) c 11413
Area at Riser Crest Bl (sg-ft) . 16,178
facres) : 0.371
“olume at Riser Crest (co-fi) © 41,1800
fac-fty : 0545
Area at Max Elevation (sq-fty 17035
[acres) . 0.391
/ol at Max Elevation (cu-ft) o 49,458
fac-fty : 1.135
Mazsrmann Infiltration Option Used
Hydraulic Conductivity (inhr) . 1.50
Depth to Water Table (ft) :10.00

Feport Output Lewvel
£ Minimal Output [Compliance Statistics Only)

& oderate Output [Includes Stats at Al Locations}

 Full Dutput (Includes Stat Tables, Hydraulic Rating Tables)

cL1=3.00 [2=3.00 W1=3.00 W2=3.00

=
Refresh |
=

Cloge

The infiltration pond needs 1 foot of freeboard while MGSFlood defaults to give only 0.5 ft in
the calculations. The designer needs to go back and set the maximum pond elevation at
254.00 to account for the 1 foot of freeboard requirement.

5. On the Scenario Tab, right click the New Structure Lnk1 (infiltration pond) and click Edit. Change
the maximum pond elevation to 254.00. Also, round off the length to 185.00 ft and width to 62

ft. Click OK to close. Save the project

=5tructure Input Data - New Structure Lnk1

Pond/¥ault Eeomellyr Outlet Structure(z) T

Infiltration [nput

I

Structure Name INew Structure Lnk1

Max Pond Elevation [ft] I 254.00

[Should be 1 foot above Structure with Highest Elewation)

{* Use Prismatic Pond Geometry ( Usze Elevation Yolume Table

— Prismatic Pond/Yault G

z2 z3 z4
Side Slopes [ZH: 1v) | 3o0 | 3o0 | 300 [ 300
Pond Battom Length, L [ft) 185.00
Pond Bottor Width, W [f] 52.00

Paond Floor or Baottom of Live Storage Elewation [ft] I 250,00

Pond Bottom Area: 11470 zqft

Pond Yolume At:

Riizer Crest Elevation: 41358, cu ft, [0.949 act)
aximum Pond Elevation: 58403, cuft, [1.347 ac-ft)

— User Defined Elevation Yolume Table
_l Open Pond Elevation-olume nput S creen

X
Optimizatian Input T Sand Fiter Data
Plan View
- ‘T 71 'Y =
~
g
z3 74 L
-
| 4 zz_ 1
W
Elevation View Max Pond
Elew.
A /
z Pond Floor
141 / ~orTop of
itinhr) Riser Dead Storage
Structure

Ok

Cancel

6. Click the Simulate tab. Make sure the time step is 1 hour. Click the Route button. Click NO
on the Warning text box so that MGSFlood does not optimize the infiltration pond design. The
pond should still meet the duration standard.
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7. View the Project Report either from the File-Print menu, from the icon on the tool bar, or by

opening the .rtf file with a word processor.

% Summary Report

Link Name: New Structure Lnk1
Link Type: Structure
Diowenstrearn Link: Mone

Prisrnatic Pond Option Used

Pond Floor Elevation (ft) 250.00
Riser Crest Elevation (ft) 253.00
Max Fond Elevation (ft) 254.00
Storage Depth (ft) 3.00
Pond Bottorm Length (ft) 185.0
FPand Bottom Width (ft) . B20
Paond Side Slopes (ft/f) cL1=3.00
Bottorn Area (sg-ft) c 1470
\ Area at Riser Crest El (sg-ft) 16,240,
facres) © 0373
“olurne at Riser Crest (cu-ft) 41 358.
\ (acft) : 0.948
Area at Max Elevation (sg-ft) 17574,
facres) : 0413
"ol at Max Elevation (cu-ft) 58,403
fac-ft) 1.341

Massmann Infiltration Option Used
Hydraulic Conductivity (infhr)
Depth to Water Table (ft)
Bio-Fouling Potential

:10.00
: Average to High

[2=3.00 W1=3.00 W2=3.00

Feport Output Lewvel
€ Minimal Output [Compliance Statistics Oy

& Moderate Output [Includes Stats at All Locations)

€ Full Dutput Includes Stat Tables, Hydraulic Rating Tables)

Refresh |
Close |

Initially, the pond tract was guessed to be 14,356 square feet (0.330 acres). The pond area
at the riser crest is calculated to be 16,240 square feet (0.373 acres). The area at the
maximum elevation is 17,974 square feet (0.413 acres). The designer must go back to the
predeveloped and developed scenarios and change the guessed pond tract since it is too

small for the calculated pond area. Consider setting the pond tract at 0.413 acres.

8. On the Scenario Tab, enter 0.413 acres for the pond tract area in the Predeveloped and

Postdeveloped scenarios as shown below.

:JﬂScenario 1: Predeveloped

.l__:- Subbasin Land Use - Pond Track

Edit

@ Subbazin

IPDnd Tract
e Copy
Subbaszin Area T Funoff Components
Structure
; Cover Ares (ac)
Dpen Channel Till Forest 0.000
Till Pasture 0.000
I it Trench Till Grass 0413 /
X Outwash Forest 0.000
EE | User Rating Oubwash Pacturs £.000
Outwash Grass 0.000
Wyetland 0.000
izreen Roof 0.000
Lser 0.000
H Filter Stip Impervious 0.000
Total [acres) 0413
-Bioretention

Cancel

MGS Flood - Training Problems

:EE Scenario 2 : Postdeveloped

& CHVFS
H Filter Strip

Copy .

- Biaretention

..__,'- Subbasin Land Use - Developed Pond T x|
Edit
|Developed Pond Tract
Subbaszin Area T Funoff Components

Cover Area (ac)

Till Forest 0.000

Till Pasture 0.000

Till Grass 0.000

Outwyash Forest 0.000

Qutwrash Pasture 0.000

Outwrash Grass 0.000

Wyietlan 0.000

Green Roof 0.000

User 0.000

Impervious 0413

Total [acres] 0413

Ok Cancel
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9. Click the Simulate tab. Click the Route button. Click No on the Warning text box to only route
and not optimize the pond.

10. When the simulation has finished, the desigh meets the flow duration standard. The flow
duration and peak discharge graphs look like the following:
Flow Duration Plot Flood Frequency Plot

Favee Value Dwe T Seale

0.4 04
Pond Duration Performance
Becursion at 1/2 02: -93 9% PASS||
fuEx Bvcursion 102 02 to 02 -99.3% PASS
htax Bxcursion 02 to 0E0: -35.7% PASS o
DA % Pos Bdcursion Q2 to Q50: 0.0% PASS ||| 03
E .
— [=]
o =
=] =
; 20 E I
0z
E T I : L T ST e % 02 Al &
o] o
[N =]
I”-LL Maﬁ h
01 L
LU "__III. Bl __:-n..: L L 1 ] o
i el it
IR/ EHAIE - A - H T .
0.0 Wi ——
10e-07  1.0e-06  10e-05  1.0eD4 10203 1002 102Dl D20 0o b=
1.M 125 2 a 10 25 A0 100 200 500
Exceadance Probahility Recurrence Interval {Years)
J Predeveloped J Postdeveloped & Predeveloped o Postdeveloped

11. Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.

& Summary Report x|
=]

Link Name: New Structure Lnk1
Link Type: Structure
Downstream Link: None

Prismatic Pond Option Used

FPond Floor Elevation (ft) . 250,00
Riser Crest Elevation (ft) o 25300
Max Pond Elevation (ft) o 254.00
Storage Depth (ft) ;. 3.00
Pond Bettom Length (f) . 1850 J
Pond Bottom Width (ft) o B20
Pond Side Slopes (f/ft) cL1=3.00 L[2=3.00 Wi1=300 w2=3.00
\ Bottom Area (sg-ft) C 11470
Area at Riser Crest El (sg-ft) © 18,240,
facres) :  0.373
“olume at Riser Crest (cu-ft) o 41 358
\ {ac-fty : 0.943
Area at Max Elevation (so-ff) @ 175974
facres) . 0.413
ol at hMax Elevation (cu-ft) . 55403
fac-ft) :  1.34
Massmann Infiltration Option Used
Hydraulic Conductivity (infhr) . 1.50
Depth to Water Table (ft) - 10.00 i

Report Dutput Lewvel
™ Minimal Dutput [Compliance Statistics Only) Refresh
* hioderate Dutput (Includes Stats at All Locations)
 Full Dutput [Includes Stat Tables, Hydraulic Fiating Tables] Cloze

The pond tract was guessed to be 17,974 square feet (0.413 acres). The pond area at the riser
crest is shown to be 16,240 square feet (0.373 acres). The area at the maximum elevation is
17,974 square feet (0.413 acres). The calculated pond fits into the guessed pond tract area. To
finish off the pond design, the designer needs to size the overflow and emergency overflow
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spillways/structures as discussed in the HRM BMP IN.02 Infiltration Pond. These hand calculations
are not discussed in these MGSFlood example problems.

COMPARISON OF RESULTS

The first simulation in Work Session 3 where the ground water was 50 feet below the infiltration
pond gave a pond volume of 22,141 cubic feet (0.508 acre-ft) at the riser crest elevation and a
surface area of 10,472 square feet (0.240 acres) at the maximum pond elevation. When the
ground water was only 10 feet below the infiltration pond, the resultant necessary infiltration
pond volume was calculated to be 41,358 cubic feet (0.949 ac-ft) at the riser crest elevation with
a surface area of 17,974 square feet (0.413 acres) at the maximum pond elevation. The higher
groundwater table causes a groundwater mound to form quickly beneath the pond and reduces the
effective infiltration rate. The necessary infiltration pond area and volume increased with the
shallower ground water table.
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Work Session 4 - Dual Infiltration Trench Design

A new off-ramp is being constructed near Vancouver. The existing condition consists of grass.
The off-ramp will be 1,000 feet long and 28 feet wide pavement. The adjacent roadway
embankment slope is 19 feet wide at a slope of 6.7H:1V. The ramp will be sloped such that all
runoff discharges to one side of the ramp. Assume that the grassy embankment side slope
adjacent to the edge of pavement is as an 11’ wide narrow area vegetated filter strip. This will
serve as pretreatment to the infiltration trenches. Geologic investigations indicate permeable
alluvium soil with characteristics similar to outwash.

Design an infiltration trench system that meets the flow duration standard for this project.
Runoff will flow from the edge of pavement to a narrow area filter strip, then to an embankment
infiltration trench. Any overflow will run down the grassy embankment to the ditch bottom
infiltration trench. The embankment infiltration trench will be 3’ wide and 3’ deep. For the ditch
bottom infiltration trench, use a trench foreslope of 6.7H:1V and backslope of 3H:1V. Geologic
investigations indicate minimum depth to groundwater of 50 feet below the upper trench bottom
and 47 feet below the lower trench bottom during the winter months. Use saturated hydraulic
conductivity of 1 inch per hour for native material and a porosity of 30% for the trench gravel.

Road

Embankment

Narrow Area Filter Strip

Embankment Infiltration Trench

j/:
Ditch Bottom Infiltration Trench / }(_V\;)l
[

Trench Configuration

Start Program, Save Project File
1. Start program from Windows Start button

2. Click File Save As, Enter “InfiltrationTrench” for Project Title. Create project folder when
prompted.

Project Location Tab
3. Enter project name, analysis title, and comments.

4. Check the Extended Precipitation Timeseries Option Button

5. Click the Map button under Climate or refer to the printed copy of the map. Locate Vancouver
on the map. Note the Timeseries Region and the mean annual precipitation for the project.
Click the X on the Map window to close it. You could also use the calculator to determine the
Mean Annual Precipitation for the project site.

6. Select Climate Region 20, Vancouver 40 in MAP from the drop down list box.
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£33 MG5Flood - [Infiltration Trench.fld] [ =] & [
£2 Fle Edit Tools Window Help _ ==

FEHE +{B2R #HEHMEm

Project Information

Praject Name |infitration Trench Step 3
Analyziz Title |

Step 4

i~

Precipitation Data for Analysis
Select Precipitation Data Set Type to Uze in Analysis

{+ Extended Timeseries [Produces Most Accourate Results]

Comments

Mean Annual Frecip Calculator

Praoject Latitude [Decimal Degrees): 47.4500

{~ Station D ata - Uses Ecology Scaling Method Project Longitude (Decimal Degrees]: 122.3000

Select Climate Region ... | Compute MAP [inches)
|2D. Wancouver 40 in MAP j
(Mo Scaling Factor Req'd) \
Step 6
J Open Climate Region Map Step 5
4+—

Frecipitation Station Period of Record

Vancouver 40 in_Brmin 10401419391 0401/2060
E vaporation Station:

Wancouver 40 in MAP 10/0141939-10/01 /2060

Scenario l Simulate l Graphs l Toolz J
11:53 &M

Land Use

Based on the HRM minimum requirements, the pond will be designed for the mitigated (new
impervious) area only. Subbasin 1 consists of the new impervious area and the narrow area filter
strip discharging to the embankment infiltration trench. Subbasin 2 consists of the remaining
grassy embankment area discharging to the ditch bottom infiltration trench.

7. Compute Pre- and postdeveloped area.
Subbasin 1: Area Draining to Embankment Infiltration Trench 1

Predevelopment Post-Development
Outwash Forest: Impervious:
28°*1000°=28,000/43560 = 0.643 ac 28’*1000°=28,000/43560 = 0.643 ac
Till Grass (road embankment) Till Grass (vegetated filter strip)
11°*1000°=11000/43560=0.253 ac 11°*1000°=11000/43560=0.253 ac

Subbasin 1 Total: 0.896 acres

Subbasin 2: Area Draining to Ditch Bottom Infiltration Trench 2

Predevelopment Post-Development
Till Grass (road embankment): Till Grass (road embankment)
5’*1000°=5000/43560=0.115 ac 5’*1000’=5000/43560=0.115 ac

Subbasin 2 Total: 0.115 acres
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Subbasin 3: Area of Embankment Infiltration Trench 1

Predevelopment Post-Development
Till Grass - Infil Trench 1 (on Embankment) Impervious - Infil Trench 1 (on Embankment)
3’*1000°=3000/43560=0.069 ac 3’*1000°=3000/43560=0.069 ac

Subbasin 3 Total: 0.069 acres

Work Session 4 is designing the width of the Ditch Bottom Infiltration Trench 2 to meet TDA flow
control requirements. Assume that this trench has a bottom width of 2 feet. The designer will
need to guess and check to verify this assumption to be true. Based on the trench bottom width
assumption, input the Subbasin 4 information below.

Subbasin 4: Area of Ditch Bottom Infiltration Trench 2

Predevelopment Post-Development
Till Grass - Infil Trench 2 (bottom slope) Impervious - Infil Trench 2 (bottom slope)
2’*1000’=2000/43560=0.046 ac 2’*1000’=2000/43560=0.046 ac

Subbasin 4 Total: 0.046 acres

8. On the Scenario Tab, Click the Predeveloped button to display the predevelopment Scenario
Window. Drag two subbasins and a Copy Link onto the Screen. Connect them as shown below
and set the point of Compliance at the Copy Link Outflow (or Inflow it would give the same
result).

WA scenario 1 : Predeveloped -lolx

=

| Open Channel

n Infilt Trench
Llzer Rating

Infil Trench 2 Arez

Jl | Splitter

& CAVFS
H Filter Strip
-B ioretention

FI'
Mew Copy Lokl
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9. Edit each subbasin and enter the land use data:

™ -
# Scenario 1 : Predeveloped vl Scenario 1 : Predeveloped

2% Subbasin Land Use - Subbasin 1

Edit
|5ubbasir 1

Subbasin Area T Ruroff Compaonetts

Cover

Area (ac)

Till Farest 0.000
Till Pasture 0.000
Till Grass 0.253
Cutweash Forest 0.643

Outweash Pasture
Cutweazh Grass
etland
Green Roof

0.000
0.000
0.000
0.000
0.000
0.000

Uzer
Impervious

H Filter Strip
-Bioretention

Total [acres] 0.8396

Cancel

é Subbazin

s Copy

Structure

Open Channel

- Irfilt Trench

H Filter Stiip
-Bioretention

.l":- Subbasin Land Use - Subbasin

Edit:

|Subbasin 2

Subbaszin Area

[

Funoff Components

Cover Area (ac)

Till Forest 0.000
Till Pasture 0.000
Till Grass 0115
Cutvwash Forest 0.000
Outvwash Pasture 0.000
Qutwazh Grass 0.000
Wietland 0.000
Green Roof 0.000
Uszer 0.000
Impervious 0.000

Total [acres] 0115

Ok

Cancel

I Scenario 1 : Predeveloped

2% Subbasin Land Use
Edit
|Infil Trench 1 Ared

Subbasin Area T Furnoff Components
Caover Ares (ac)

: Till Farest 0.000

) Till Pasture 0.000

G it Trench Till Grass 0.069
) Outveash Forest 0.000

User fating Outwash Pasture 0.000
. Outwash Grass 0.000
Spliter Wetland 0.000
& CAVES Green Roof 0.000
User 0.000
H Filter Stip Impervious 0.000

Taotal [acres) 0.069

-Bioretention

Mk Carneal

MGS Flood - Training Problems

H Filter Strip
-Eioretention

:ﬂﬂScenario 1 : Predeveloped

Infil Trench 2 Area

Subbasin Area T Ruroff Companents

Cover Mrea (ac)

Till Forest 0.000
Till Pasture 0.000
Till Grazs 0.046
Outvwash Forest 0.000
Outvwash Pasture 0.000
Outwash Grass 0.000
Wietland 0.000
Green Roof 0.000
Uszer 0.000
Impervious 0.000

Total [acres] 0.046

nk Caneal

Page P-50



10. Click the Postdeveloped button to display the Post Development Scenario Window. Drag two
subbasins and two infiltration trench links onto the Screen. Connect them as shown below and

set the New Infiltration Trench Lnk2 for optimization. Move the point of compliance to the
outflow of the New Infilt Trench Lnk2 (ditch bottom infiltration trench).

:ﬁ Scenario 2 : Postdeveloped

- Biaretention

Subbasin 1

Mew Infilt Trench Lnkl

Infil Trench 1 Ares

Subbasin

[—

Mew Infilt Trench Lnkz

Copy .

z

=101

Infil Trench 2 Arez

11. Edit each subbasin and enter the land use data:

:ﬂ: Scenario 2 : Postdeveloped

2% Subbasin Land Use - Subbasin 1

@ Subbaszin

e Copy

S Open Charnel
3

- Infilt Trench

H Filter Strip
- Bioretention

Edit

|Subbiasin 1|

Copy
Image

Subbazin Area

1

Runoff Components

Covver Area (ac)

Till Farest 0.000
Till Pasture 0.000
Till Grass 0.253
Outweazh Forest 0.000
Cutweash Pasture 0.000
Cutwazh Grass 0.000
Wietland 0.000
Green Roof 0.000
Uzer 0.000
Impervious 0.643

Total [acres] 0.896

Ok | Cancel
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m Scenario 2 : Postdeveloped

— Objects

& Subbazin

1.}';. o Open Channel

- Infilt Trench
zer Rating

'l o Splitter

& CAVFS
H Filter Strip

- Bioretention

Copy .

Ix

¥ Subbasin Land Use - Subbasin 2

Edit

|Subbasin 2

Subbasin Area T Funoff Compaonets
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0115
Outweazh Forest 0.000
Cutweash Pasture 0.000
Qutwazh Grass 0.000
Wigtland 0.000
Green Roof 0.000
Uszer 0.000
Impervious 0.000
Total [acres] 0.115

nk

Canreal
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k. -
Vi Scenario 2 : Postdeveloped A Scenario 2 : Postdeveloped

i Subbasin Land Use - Infil Trench 1 Area 2% subbasin Land Use - Infil Trench 2 Area
ﬁ Subbasin Edit Edit
+ Copy IInfiI Trench 1 Area ||nﬁ| Trench 2 Area
Subbasin Area T Runoff Companents Subbazin Area T Runoff Companents
5 Caver Area (ac) Cover Area (ac)
S Open Ch |
o [ RIS Till Forest 0.000 Till Farest 0.000
Infilt Trench Till Pasture 0.000 Till Pasture 0.000
n Till Graszs 0.000 Till Grass 0.000
User Biating Outwash Forest 0.000 Outwash Forest 0.000
Outweash Pasture 0.000 outyeash Pasture 0.000
Ty, S plitter Outwash Grass 0.000 Qutwazh Grass 0.000
E Vistiand 0.000 Wietland 0.000
h’% CAVFS Green Roat 0.000 Green Roof 0.000
User 0.000 User 0.000
H Filter Stiip Impervious 0.083 Impervious 0.046
. . . Total [acres] 0.069 » . . Total [acres] 0046
- Bioretention - Biaretention

Ok | Cancell fke A rancel

Infiltration Trench Link 1 Input
12. Edit the Infiltration Trench Link 1 (the embankment infiltration trench).

13. Enter the trench data as shown below for Trench 1 and Click OK. Assume the edge of pavement
is at elevation 100.00.

I

9% Infiltration Trench Definition {Post): New Infilt Trench Lnk1

; £ T Optimization Data ]
Infiltration Trench on Structure Name
Embankment Slope [New Infilt Trench Lnk1
Road Bl Trench Bottom Eley at Downstream End (i) I 94.91
Slope Trench Length () 1000.0
Trench Depth [ft) 300
Trench ‘Width [ft) 300
Gravel Filled R Trench Fiack Fil Porasity % [Vol Yaids/Tot Yoll 300
Trench — Depth
| | Infiltration Option
& ’Vﬁ' Mazzmann Infilation ¢ Constant Infillration ‘
Width
Depth to — Magsmann Infiltration Input————————————————
v Water Table Hydraulic Conductivity [in/hr] I 1.00
= Diepth ko 'Water Table Beneath Trench (ft) IW
' Tiench Located an Embankment Sideslope I¥ Law Bio-Fauling Patential
" Trench Located Beneath Ditch | Awerage or Better Maintenance

Effective Infiltration R ate at 0 Depth [indhr) 0557

— Constant Infiltration Input

Constart Infilration R ate [indhr] 20

=

(13 | Cancel

14. Edit the Infiltration Trench Link 2 (ditch bottom infiltration trench).
15. Click the Optimization Data Tab

16. Enter the trench data on the Optimization Data tab as shown below and Click OK

For trench optimization, input two of three dimensions and the optimizer will solve for the third
dimension. In this case, we’re solving for the trench width. Click OK
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2% Infiltration Trench Definition (Post): Mew Infilt Trench LnkZ

[

Trench Geometmy T Optimization Data ]
— Type of Trench

Specify 2 of three dimenzionz and optimizer will solve for the
_ third dimenszion [Lenagth, Yidth, or Depth]. Enter an initial guess
" Trench Located Beneath Ditch az a starting point for the third dimenzion, or zero if unzure,

" Tiench Located on Embankment Sideslope

— Imitial Structure Geometry for Optimization
Trench Baottom Eler at Downstream End [ft] I 94,16 Program Solves For:

Trench Lenath [f] IW = Trench Length
Trench Depth [ft] I .00} " Trench Depth
Trench ‘width [ft [ mod | & Trenchwidth
Fock Fill Porozity % Mol Yoids T ot aol] I 0.0

— Infiltration Option Trench Geometry
* Massmann Infiltration ¢ Constant Infilteation Trench Sideslope Left [ZH:1%) I .70
—Maszsmann Infiltration Input Trench Sideslope Right [ZH:1%) I 2.00

Hydraulic: Conductivity indhr] I 1.00 || Ditch Bedslope [ff) I 0.020
Depth towater Table Beneath Trench [f) I 47.0 || Ditch Mannings n Roughness I 0.024

v Low Bio-Fouling Potential [ Awverage or Better Maintenance

— Constant Infiltration Input

Conztant Infiltration B ate [indhr] I 200

Ok | Cancel

17.Click the Simulate tab. Make sure the Compute Stats for All Subbasins/Links in Project is
checked. Click the Route button. Click Yes on the Warning text box to optimize the bottom
infiltration trench design.

£3 File  Edit Cptions  Help

BEHES sBRo - | a2~ BNm

— Selected Precipitation and Evaporation for Simulation: — ~ Computational Timestep
Input: MGSRegions.mdb i
Precipitation: % ancouver 40 in_Bmit 1 How ﬂ /
Evaporation: Wancouver 40 in MAP Time Step Guidance
~ Simulation Time Span File Limi Task - — Time Step
It L Detention Sizing 1-Hour
Start Date: 1001/ |1 939 1040141539 00:00 WQ Wet Pool Volume 15-minutes or 1-hour
End Date: 10/01/ [2080 10/01/2060 00:00 WQ Rate Sizing 15-minutes
[121 Years) CAVTS Sizing 1 5-minutes
[For Preliminary or Test Runs, Shaorten the End Date o Conveyance Sizing S-minutes to 15-mmutes
Beduce the Comrtabiom Tirna = a 1041 4 9987
— =]
— Compute Bunofl evelopment Area Summary

¢ Compute Stats Structure: Mews Infilk Trench Lnk2
Selected For Optimization on Post Developed Scenaria.
(« Compute Stats  "Would you Like ko Optimize this Struckure? 1126 1126
Click Yes to Route flows and Optimize, Mo to Route Fows Without Optimizing, : :

Route 0.000 0.000
el || —? Yes Mo |
1.126 1.126
/ |

Predeveloped  |Post Developed

Froject Location 1 Scenario L Simulate 1 Graphs l Tools J
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Bottom Infiltration Trench Outflow Performance (Point of Compliance)

Flow Duration Plot Flood Frequency Plot
008 008 Fatrame Value Dwe §ivale
Pond Duration Performance ’
Excursion at 1/2 02: 0.0% PASS|| |
P Excursion 162 02 to Q2: 0.0% PASS
LU e | || | ||MEx Excursion 0 to 050: 0.0% PASS] | 1] s
.06 -ﬂ % Pos Bccursion O to 050: 0.0% PASS || P
: L —. D06 =
i
= = A
=2 % &
5 oo Copos ot
[ = o
it s
o
0.02 ’gﬂ
| CLEHH T L 2 0.02
LR i LI e M1}/ 1 O el ,
o =]
0.00 &M
1.0e-07  1.0e06 1.0e05  1.0e-04 10203 1002 10201 1.0e+0D 0.00
1.1 1.2 2 5 10 25 60 100 200 500

Exceedance Probahility

Recurrence Intereal (Years)
J Predeveloped J Postdeveloped

& Predeveloped o Postdeveloped

The optimization routine gave a bottom infiltration trench width of 1.51 feet that would
satisfy the flow control duration standard. Initially, the bottom infiltration trench was
guessed to be 2.00 feet wide so that assumption is still valid. The designer should decrease
the trench width to something more constructible. Consider changing the trench width to
1.50 ft wide.

18.0n the Proposed Condition Scenario, right click the New Infiltration Trench Link2 and select
Edit. Change the bottom trench width to 1.50 feet. Click OK to close

% Infiltration Trench Definition (Post): New Infilt Trench Lnk2

Ix

Trench Geometry T O ptimization Cata ]

Standard Infiltration Trench Structure Name
INew Infilt Trench Lnk2

Trench Bottom Elev at Downstream End [ft) I 9416

(View Looking Downstream)

Hoad Trench Length [ft [ 10000
Trench Depth (i) I 300
c Trench Wwidth () [~ 150 /
Trench z Fiock Fill Parasity % [Vol Yaoids/Tat Yal) l 300
Depth ?:::CEL Filled ~ Infiltration Option
Depth to Width & Massmann Infilration € Constant |nfiltration ‘
Yeater bl e -Magzegmann Infiltration Input ————————————
Hydraulic Conduchivity [inhr) I 1.00
Diepth to ' ater Table Beneath Trench [ft) I 47.0
~ Trench Located on Embankment Sideslope [¥ Low Bio-Fauling Patential
& Trench Located Beneath Ditch [V Awverage or Better Maintenance
~ Trench Geometry Effective Infiltration F ate at 0 Depth [indhr) 0524
Trench Sideslope Left [ZH: 1% I E.70
Trench S!deslope ; hz o 1L e - Constant Infiltration Input -
t 5 X
rlenc R R ) — Constant Infilration B ate (inshr] 200
Ditch Bedslope (ft/At) 0.020
Ditch Mannings n Foughness 0.024

Ok | Cancel

19.Click the Simulate tab. Make sure the Optimize and Compute Stats for All Subbasins/Links in
Project is checked. Click the Route button. Click NO on the Warning text box to only route and
not optimize the bottom infiltration trench design.
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% MGSFlood - [EX4startfilework.fld]

&2 File Edit  Options  Help

FEHE BB - (2B

 Selected Precipitation and Evaporation for Simulati Computational Timestep
Input: MGSRegions.mdb
Frecipitation: ancouver 40 in_Smin I'I Hour j
Evapaoration: ancouver 40 in MAP Time Step Guidance
— Simulation Time Span | Task | Time Sj]
x
Start Date: 104014 (1939 sor l-hour
End Date: 1001/ [3050 Struckure: New Infilk Trench Lnkz
Selected For Optimization on Post Developed Scenario, ]
[121 Years) ‘Would you Like to Optimize this Structure? 5 | —
{For Preliminany or Test Runs, St Click ‘fes to Route Flows and Optimize, Mo to Route Flows Withaut Optimizing. 5 e
Feduce the Computation Time,
b il
— Compute Runoff and Route = . rea Summary
" Compute Stats for Compliance SUBBasn/ CnkOnk Fredeveloped  |Past Develaped
\. & Compute Stats for All Subbasins/Links in Metwark Tatal Subbasin Area [ac) 0.595 0.595
> -
Area of Links That Include
Precipitation/E vaporation [ac) 0.000 0.000
Total [ac) 0.896 0.896
Project Location l Scenario L Simul 1 Graphs l Toolz J

Bottom Infiltration Trench Outflow Performance (Point of Compliance)

Flow Duration Plot Flood Frequency Plot
008 D.DEEME Falue Dge Tlivale
Pond Duration Performance
Bxcursion at 142 02: 0.0% PASE||||
fEx Excursion 142 02 to 02: 0.0% PASS
LR LU L L [t Evcursion 02 to 0s0: 00w pags] | ]| ||[12=0 “ .
0.06 -ﬂ % Pos Bxcursion 02 to 2450: 0.0% PASS ||| 4
' M —. D0.08
[ o :
w 1 =2 b
& = .
= i s
E 0.04 't!\ t 004 @M
! 2 =
h,.‘ o gﬂ
0.02 R
Al | L L |22 0.0z
—] H — -+ tuf 1 1'{2[
- Pelal | &M
10607  10e-06 10205 10204  10e03  10e02  1.0e01 10400 0.00
1.01 128 2 5 10 25 A0 100 200 500
Exceedance Probability Recurrence Interval {Years)
# Predeveloped 4 Postdeveloped & Predeveloped o Postdeveloped

Decreasing the bottom infiltration trench width to 1.50 feet still produced an overall
stormwater design that satisfies the flow control duration standard.

20.Because we checked the Compute Stats for all Subbasins/Links, flow peak and duration
statistics are available at the outlet of every subbasin and the inflow and outflow to every link
in the project. To view them graphically, select the desired pre- and post-developed location
from the selection box, and then click the draw button. For example, the duration statistics at
the outflow from the upper trench can be viewed by selecting the Link Outflow for the ‘New
Infil Trench Link1’ and clicking the Draw button.
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Sube Infil Trench 1 Ares
Sube Infil Trench 2 Area
Lnk Iflw: Mew Infilt Trench Lnk1

\ Sub: Infil Trench 1 Area
W[\ Sub: Infil Trench 2 Area

9% MGSFlood - [EXd4startfilework.fld]

&3 File Edit  Options  Help

BEHE tBRo > @~ MEn

—Plat Type
™ Flood Frequency

" Hydrographs

Fredeveloped

Lnk Outflow: Mew Copy Lnk1 j
Fost-Developed

Lk, Oatflows: Mew Infilt Trench Lokl j

LS ub: Subbasin 1
Sub: Subbazin 2

H Iy vy |nfilt Trench Link1
Lk Irflowe: Mew Infilt Trench Lnk2
Lnk Outflow: Mew Infilk Trench Lnk2

¢ Flavs Duration Diraw |
" WSEL Frequency

FlotTimestep: Display: ———
’]ModelTime Sj—HVIMaR d|

Flow (cfs)

0.8

0.0

018

0.0

005

o.o0

Flow Duration Plot

1 De-07

/s

1006  10e05  10e04  1D0e03  10e02  1D0e01  1.0e+00

Exceedance Probability
Fredeveloped J Postdeveloped

The flood frequency plot at the outlet of the upper embankment infiltration trench link shows that
the trench overflows at just after the 10-year recurrence interval.

& MGSFlood - [EX4startfilework.fd]

£ File  Edt Options  Help

EEHE| % BR o o

P~ 2EL

—Plot Type
' Flood Frequency

" Hydrographs

Predeveloped
Lrk Outflowe: Mew Copy Lnk1 j
FPazt-Developed

Lrik. Outflows: Mew Infilt Trench Lk j

L {Sub: Subbasin 1
—|5ub: Subbasin 2

k. Inflow: MNews Infilt Trench Lnk1
ELnk Duttlow: Mews Infilt Trench Lok
Lnk Inflow: MNevs Infilt Trench Lnk2

™ Flow Duration Draw |
" WSEL Frequency

Lk, D.utflow: Mews Infilk Trench Lnk2

FlatTimestep: Dizplay: ———
’]ModeITime sj—‘ﬁrﬂm =]

MGS Flood - Training Problems

Peak Flow (cfs)

0.4
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1.01
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O
]
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o 4
L
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Work Session 5 — Water Quality Design

Determine a “Large” wet pond volume required for the Work Session 1 roadway widening
example. Determine the depth of water quality dead storage required.

1. Open the final pond design from Work Session 1. Use the File Open commands from the
menu. The file should have a detention pond with dimensions of:

x
P e“.'e;l Dutlet Structure(s) T Infiltration Input T Optimization |nput T Sand Filter Data
Structure Hame INew Structure Lk Plan View
-~ -
Max Pond Elevation (ff] | 25350 -~ 1 z1_ 1 .
[Should be 1 faot abowve Structure with Highest Elevation) -
-
{* Use Prismatic Pond Geometry ¢ Use Elevation Yolume Table
 Prismatic Pond/¥ault G try L
pa z2 z3 z4 Z3 z4
Side Slopes [ZH:1¥) | 3o | 300 [ 300 | ao0 - 4
Pond Battam Length, L () I 183.00
\
Pand Battam Width, W [ft] I 50.00 L Y 72 A
Paond Floor ar Battam of Live Storage Elevation [ft) I 250.00 W
Pond Bottom Area: 2400, sqft Elevation Yiew Max :‘Iﬂnd
ey,
Pond Volume At: Riser Crest Elewvation: 355, cuft, (0720 ac-t)
M arimum Pond Elevation: 37842, cuft, [0.869 ac-ft) 1 . H frond Fi
on oor
[ / or Top of
—User Defined Elevation ¥olume Table i(inhr} glt::tr:ture Dead Storage
_| Open Pond Elevation-Yolume [nput Screen
Ok Cancel

2. Click the Land Use Tab
3. Make sure that the land use corresponds to that shown below.

Predeveloped:
Forest:
New Lanes = (12°+12’)*2500’ = 60,000/43560= 1.377 ac
Grass:
Pond Tract calculated in Work Session 1= 0.310 ac

Total Predevelopment Pervious: 1.687 ac

Postdeveloped:
Developed Impervious:
New Lanes = (12°+12°)*2500’ = 60000/43560= 1.377 ac
Pond Tract calculated in Work Session 1= 0.310 ac

Total Post Development Impervious: 1.687 ac

4. Click the Simulate tab. For Water Quality Wet Pool Volume based BMPs, WSDOT uses the 1
hour time step to calculate the required volume. Change the Computational Time step to 1
hour. Click Route. Click No on the Warning text box to route and not optimize the design.
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% MGSFlood - [EX5startfile_wetpondofflinesplitter.fld]

&3 File Edit Options Help

SEHES sBR (2B

— Selected Precipitation and Evaporation for Simulation: —
Input: MESRegions. mdb

Precipitation: Puget East 40 in_5Smin

Evaporation: Puget East 40 in MAP

— Simulation Time Span Fila Limits

1040141933 00:00
1040142037 00:00

Start Date: 10/01/ 1939
End Drate: 10401/ [2087
[158 Years)

[For Preliminary or Test Runs, Shorten the End Date ta

— Computational Timestep

G e—

—

1 Hour
Time Step Guidance
Task Time Step
Detention Sizing 1-Hour
WQ Wet Pool Volume | 15-minutes or 1-hour
WQ Rate Sizing 15-minutes
CAVTS Sizing 15-minutes
Conveyance Sizing S-minutes to 15-mmutes

Feduce the Computation Time, e.g. 10414133E)

 Compute Runoff and Route Through Network ~ Predevelopment/Post Development Area Summary

&+ Compute Stats for Compliance SubbazinLinkOnly Predeveloped |Post Developed
\ (" Compute Stats for Al Subbasins/Links in Metwork. Total Subbasin Area [ac) 1E87 1687
-
AF\ | Area of Links That Include
e Precipitation/E vaporation [ac) 0.000 0.000
Total (ac] 1.687 1.687

5. Click the Scenario Tab and Open the Post Developed Scenario Window.
6. Click the pond link to select it and then right click to show the menu. Select Link WQ

Statistics. This will open the Water Quality statistics window for the link.
[0 x|

4B Scenario 2 : Postdeveloped

Structure

Developed Pond Tract

Link Connection Primary. ..

‘-\:- o Open Channel
i

u Infilt Trench
User Rating

E Splitter Edit. ..
Co

& CAVFS P
Paste
Delete

H Filter Strip
- Bioretention

Sek Point of Compliance at Inflow
Set Point of Compliance at OutFlow

Use Optimizer ko Size this Structure (Toggle OnfiorF)
Link InFlaws Statistics

Link Qutflow Statistics

Link. skics

Link Water Surface Elevation Skats

The basic wet pond volume is calculated using the Link Inflow Statistics. Click the Compute Water
Quality Treatment Volume button. The results will be displayed on the form. The “Large” wet
pond volume is also provided, which is the basic volume multiplied by 1.5.
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qw.ater Quality Data - Mew Structure Lnk1 a2

Water Quality Data T Flows Splitter Calculator ]
Compute ¥Water Quality Treatment ¥olume for Link /
Cornputed B azic et Pond Yolume, 917% Exsceedance [ou-ft): LG //
Computed Large Wet Pond Yolume (Phosphorous Control), 1.5°B asic Walurme: [ou-i); 11065,

Time to Infiltrate 91% Treatment Yolurme, [Applies to Infiltiation Facilities) M A

_..| Compute Infiltration/Filtration Statistics
745.04 ac-f Percert Treated

Total Bunoft Yalume |

— (Infilated-Fitered)/Total | 0.00%
Total Furoff Infiltrated | 0.00 ac-ft_0.00%
Tatal Runaff Filtered | 0.00 ac-ft 0.00%]
_..|Compute 2-yr Discharge Rate for Link Outflow {cfs)

_| Compute Water Quality 15-Minute Design Discharge for Link Inflow
Or-Line Facility Design Discharge Fate [cfs):
0ff-Line Faciity Design Dizcharge Rate (cfs):

Cloze |

Bioswales are sized using the water quality design discharge rate. For treatment upstream of
the pond, the “on-line” or “off-line” design discharge rate is used. For treatment downstream of
the pond, the 2-year discharge rate is used. For the project above, determine the “on-line” and
“off-line” design discharge rates, and the 2-year rate.

Splitter
Q
Q By-pass
Treatment Treatment
Pond A Pond A
Upstream of Detention Upstream of Detention
Facility, Off-Line Facility, On-Line

22.Click the Compute Water Quality 15-minute Design Discharge button. On-line and off-line
discharge rates will be reported on the tab and in the project report. Note, runoff should be
computed at a 15-minute time step if using the extended precipitation time series in order
to compute the 15-minute rate. If using station data, the program uses adjustment factors
to convert the 1-hour runoff to 15-minutes.
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ﬂ'W'ater Quality Data - New Structure Lnk1 1

Water Quality Data 1 Flow Splitter Calculator ]

_..| Compute Water Quality Treatment Volume for Link

Computed B asic *Wet Pond Valume, 91% Exceedance [cu-t]: T
Computed Large YWwet Pond Yolume [Phospharous Contral], 1.5 asic Volume [cu-ft): 11065,
Tirme ta Infiltrate 1% Treatment Wolume, [Spplies to Infiltration Faciliies] A,

_| Compute Infiltration/Filtration Statistics

745.04 acf Percent Treated _
Vel o-uire (InfltatedsFitered)/T atal
Total Runaff Infitrated 0.00 ac-t 0.00%
Tatal Bunaff Filkered 000 ac-ft 0.00%

_..|Compute 2-yr Discharge Rate for Link Outflow (cfs) /

| Compute Water Quality 15-Minute Design Discharge for Link Inflow
On-Line Facility Design Dizcharge Fate [cfs): 0.261
Off-Line Facility Design Discharge R ate [cfz): 0147 %
Cloze |

Determine the geometry of the “off-line” Flow Splitter Structure that will fit in a 48” diameter
manhole.

When an off-line treatment approach is used, a flow-splitter is needed for bypassing flows that exceed the
design flow rate. The splitter structure includes an orifice and on overflow weir (see figure below), and the
design guidelines are listed below.

e The maximum head on the overflow weir must be minimized for flow in excess of the water
quality design flow. Specifically, flow to the water quality facility at the 100-year water surface
must not increase the design water quality flow by more than 10-percent.

e The splitter structure requires an orifice plate upstream of the discharge pipe that leads to the
water quality treatment facility. The design water surface should be set to provide a minimum
headwater/diameter ratio of 2.0.

The splitter design is a trial and error procedure whereby the orifice diameter is selected by the user. The
program then computes the height of the baffle wall, the length of the overflow weir, and the ratio of the baffle
wall height to orifice diameter. There is not a unique solution and the user should select an orifice size that
produces a baffle wall height and overflow length that will conveniently fit in a standard manhole (or other
structure) and meets the required headwater/diameter ratio of 2.0.
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to bypass conveya nca
g;:] systern ordetention pond

Tyvpe 2 hH. -
o basa channel _\_::: oo

mEquind.

A 55.. A
I rinforced baffle wall gm ubed
] to . H. structure (Both ends)
inflow % to Wil facility
PLAN YIEW
NTS

mund solid lid

e A N e g
..... .\,ri\,_l"!'!":'l"".i...i gty

’.#awna#x;f.‘x:;.%’@f
_r’,a 4' riin. _
_P‘ or provide sepamie
. i acoess b either side
kudder sccess (provide E ﬂ;
ladders © both sides of =
wal | if weir= 3 high). b
!!_FE
£ =

W dasign water —:

SHiecs SEvston Wall Height Measured from

Centroid of Orifice to Wall

inflow [:D -g : a3 L > o s iy ey

4" min. thicknass
reinfonced conceE SECTION A-A
baffle wallorother
sujtsble mate nal NTS

Flow
Splitter Geometry (per Ecology Stormwater Management Manual)

Flow Splitter Example

The project has the subbasin set up in Work Session 5. The project wants to utilize an off-line
bioswale for runoff treatment. The designer needs to figure out the flow splitter design. Assume
the flow splitter will be in a 48” diameter manhole.
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Using Work Session 5,

1. Click the Flow Splitter Calculator Tab. Enter an orifice size of 6”, Click the Compute Flow
Splitter Geometry button. Repeat the process until the Baffle Wall Length just fits in the
manhole (48”) and the ratio criteria are met
Try an orifice size of 4”.

3. An orifice size of 2.5” will just fit inside the 48” manhole and satisfies the hydraulic criteria.
;

water Cluality D ata T Flow Splitter Calculator ]

N

Flow Splitter Geometry Calculator for Off-Line Treatment Facility

Flow Splitter Orifice Diameter (inches): I 2.500 me: There iz not a unigue zolution for a splitter design,

Select an orifice size that produces a baffle wall height and

| Compute Flow Splitter Geometry over_flow length _convgnienl fiar c_nnstruction ahd meets the
B afle: wall Height [f) required wall height/diameter ratio of >= 2.0.]
Baffle wall Length [ft} Baffle all Length [in 7.9 €

Fatio: Eaffle ‘Wall Height ta Orifice Diameter:

Ratio »= 2.0, PASS

Cloze |

%= Summary Repork

...................... SCENARIO: POSTDEVELOPED

I’_I><

Mummber of Links: 1

Link: Mew Structure Lnk1 R

Basic Wet Pond “olume (91% Exceedance): 7377. cu-ft
Computed Large Wet Pond Yaolume, 1.5*Basic Wolume: 11065, cu-ft

2-Year Discharge Rate : 0.020 cfs

15-Minute Timestep, Water Cuality Treatment Design Discharge
COn-line Design Discharge Rate (91% Exceedance): 0.26 cfs
Cift-line Design Discharge Rate (91% Exceedance): 0.15 cfs

Computed Flow Splitter Data--—---------------—-
Crifice Diarmeter: 2.50 inches

Baffle WWall Height Q1 Design Depth): 0.75 fest
Baffle WWall Weir) Length: 3.95 feet (47.4 inches)

J

Infiltration/Filtration Statistics-—------—-—-
Total Runoff Yolume (ac-fi): 745.04
Total Runoft Infiltrated (ac-ft): 0.00, 0.00%

Tetal Dumnf Filbavad fam & OO0 0 OO0 LI
Report Output Level
= Minimal Dutput [Compliance Statistics Only) Refresh

£ tdoderate Output (Includes Stats at All Locations§
= Full Dutput (Includes Stat Tables, Hydraulic Fating Tables) Cloze
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Work Session 6 - Design of CAVFS for Water Quality Treatment

A section of SR-167 near Auburn is to be improved with the addition of a carpool lane for the
southbound direction of travel.

Keant

A arm

<«— | TDA1

% ‘164
T KING —s

Project Location Map

The existing configuration consists of two 12-foot lanes with 8-foot shoulders. The existing lanes
are crowned so that %2 of the runoff drains toward the median.

Median
47’—49f—1>+ «aft

8 ft

Existing Cor||dition, South Bound Lanes

The project will add one 12-foot car pool lane while maintaining the current shoulder widths. The
new lane will be added in the freeway median. The area of roadway draining to the median will
be the existing lane (12’) plus the new carpool lane (12’) plus the shoulder (8’) for a total of 32’.

52 ft

32 ft> 32 ft

8ft | ! ~

- \
Pr'oposed Condition CAVFS

A

The project is located on Alderwood soils, which are classified as SCS Hydrologic Group C.
Design a CAVFS to treat runoff from the impervious surfaces that drain to the median for this
1200 foot long section of roadway. The CAVFS data are as follows:

Compost Depth: 1 foot
Compost Porosity: 20%
Compost Hydraulic Conductivity: 1.95 in/hr
Underlying Soil Infiltration Rate: 0.01 in/hr
Compost Slope: 4H:1V

MGS Flood — Training Problems Page P-63



Gravel Spreader Width: 2 ft
Gravel Spreader Porosity: 30%
Gravel Spreader Hydraulic Conductivity: 2 in/hr
e Remember the default settings are in ft/day for the Hydraulic Conductivity. You will need
to convert the values. For this example change the units to in/hr to match the example
problem. The default units settings are under: Options - 3" tab Units.

Note designing the CAVFS is a trial and error procedure. We’ll input the CAVFS width, run the
model, and check the percentage of runoff treated. This process will be repeated until we achieve
the 91% volume treatment criteria shown in the history file. The values for the CAVFS input
above are for this problem only and should not be used as default values for another design.
The designer should consult a geotechnical engineer to establish project site specific values for
the all of the above CAVFS input.

Start Program, Save Project File
1. Start program from Windows Start button
Start-Programs-MGS Software-MGSFlood

2. Click File Save as, Enter “SR167CAVFSTreatment” for file name. Create project folder when
prompted

Project Location Tab
3. Enter project name, analysis title, and comments.

4. Check the Extended Precipitation Timeseries Option Button

5. Compute the mean annual precipitation using the calculator,
From Google Earth Map (above) or Environmental Workbench, Lat=47.29 deg, Long=122.245 deg

6. Select Climate Region 13 Puget East 40 in MAP from the drop down list box.

&7 MGSFlood - [SR167CAVFSTreatment fid] =ArEg X
£2 File Edit Tools Window Help - & %
EEHE L BB ™ 2 Em|
Project Information
Project Name  [SR167 HOY Lane Project
Analysis Title |I:.-’-‘NFS wiater Quality Treatment
<— Step 3
Comments
Precipitation Data for Analysis Str:-‘P ‘L T dtep 5
Select Precipitation Data Set Type to Use in Analygis il I ) | L My 3
i+ Extended Timeseries [Produces Most Accurate Fesults) & Froject Latitude [Decimal Degrees} 4?-29004/
{~ Station Data - ses Ecology Scaling Methad Project Longitude (Decimal Degrees] 122.2450
Select Climate Region 223 Compute MAP [inches)

13, Puget East 40 in MAP El———————
| Step 6

[Ma Scaling Factar Req'd)

J Open Climate Region Map

Precipitation Station Period of Record
Puget East 40 in_Smin 1001419381040 /2087
E vaporation Station:
Puget East 40 in MAP 1001193910400 42097
Project Location l Scenario l Simulate l Graphs l Toals J
4:49 PM
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Land Use Input

7. Enter Pre- and postdeveloped area. Note, we’re only entering the area that drains to the
median.

Predeveloped:
Till Forest:
Impervious roadway from the road crown towards the median:
(12°+8’)*1,200’ = 24,000/43,560= 0.551 ac

Till Grass:
Existing Median = (44’)*1200’ = 52,800/43,560= 1.212 ac

Total predevelopment Area: 1.763 ac
For SCS Type C soil, use Till

Postdeveloped:
Precipitation will be simulated on the CAVFS by the CAVFS routine, therefore we don’t need
to specify this area on the Land Use tab.

Developed Impervious (Existing Lane+Shoulder+New Lane):
(12°+8+12°)*1,200 = 38,400/43,560= 0.881 ac

8. Click the Scenario tab and Open the Predeveloped Scenario. Drag two subbasins into the
window. Drag a copy link into the window. Connect the two subbasins to the copy link. Right
click the copy link and make it the point of compliance. Right click each subbasin and input
the below information. Enter the land use as follows: (Note: We’re only interested in the
Post developed runoff for this step for water quality treatment design. It’s somewhat
irrelevant what land use we put in for the existing condition.)

N Scenario 1 : Predeveloped

x|st|ng Imperwous Roadwa

o

Mew Copy Lakl

H Filter Strip
- Biaretention
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:ﬁﬂ:enario 1 : Predeveloped

Edit:

.__:p Subbasin Land Use - Existing Impervious

|EHisting Impervious Roadway

Edit

.__:p Subbasin Land Use - Existing Median

Copy
Image

Subbaszin Area T Runaff Components
Cover Ares (ac)
Till Forest 0551
Till Pasture 0.000
Till Grass 0.000
Cutweazh Forest 0.000
Cutwash Pasture 0.000
Cutwash Grass 0.000
Wietland 0.000
zreen Roof 0.000
User 0.000
Impervious 0.000

Total [acres) 0.551
- Bioretention

EQ CavFS
ﬂ Filter Strip

-Bioretention

Ok | Cancel

Runoff Components

|E wisting Median
Subbasin Area T

Cover Area (ac)

Till Farest 0.000
Till Pasture 0.000
Till Grazs 1212
Cutweazh Forest 0.000
Cutweazh Pasture 0.000
Cutweash Grass 0.000
Wigtland 0.000
Green Roof 0.000
User 0.000
Impervious 0.000

T otal [acres) 1.212

[ |

9. Open the Post Developed Scenario. Drag a subbasin and a CAVFS link onto window. Connect
the subbasin to the CAVFS by right clicking on the subbasin and selecting Link Connection
Primary. Right Click the subbasin and select edit. Enter the land use as follows and click OK:

¥ Scenario 2 : Postdeveloped :Z: Scenario 2 : Postdeveloped

[eveloped Impervious Roadwa

|

o Open Channel

Uszer Rating
E Splitter
& CAVFS
H Filter Strip
- Bioretention

— Objects

W

- Infilt Trench
Jzer Rating

-'L | Splitter

& CAVFS
H Filter Strip
- Bioretention

4__.:- Subbasin Land Use - Developed Imperyio

Edit

IDeveIDped Impervious Roadway

Copy .
Frirt...

X

Subbasin Area T Funoff Compaonets

Cover Area (ac)

Till Farest 0.000
Till Pasture 0.000
Till Grass 0.000
Cutweash Forest 0.000
Outweash Pasture 0.000
COutwazh Grass 0.000
Wietland 0.000
Green Roof 0.000
Uzer 0.000
Impervious 0.881

Total [acres] 0.881

Ok

Cancel

10. Click the CAVFS Link to Select it. Click Edit and enter the following data for the CAVFS
geometry. We’ll try an initial CAVFS width of 20 feet. Check the option box to include
precipitation and evaporation on the CAVFS. Enter the remainder CAVFS information as

follows:
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-"@Enmpust Amended Yegetated Filter Strip {CAYFS) - New CAVFS | il

Structure Narne INew CaWFs Lnk1

CAVFS Depth d [f) I 1.00 ¥ Include Precipitation and Evaporation on CAVFS

CANVES Porosity [ by Yolume) 200

CAVFS Hydraulic Conductivity [infhr] [ 1%
CAVFS Length (f] [ zmo
CAVFS Width [H] [ o
Underling Soil Infileation Fiate i) [ 001 \
CAVFS SlopeZ [ 4m

Gravel Spreader Width wl [f)

I 20
Gravel Porozity [% by waolume] I 300
I 2.00

Gravel Hydraulic Conductivity [inshr]

Ok | Caricel

11.Click OK, save your input, and click the Simulate tab.

Simulate Tab
12. Select a time step of 15-minutes.

% MGSFlood - [EXGstartfile_CA¥YFSWQonly.fld]

&2 File Edit Options Help

BHE tBR | SMFEMNEBE

—Selected Precipitation and Evap ion for Simulation: — - Computational Ti p
Input: MESRegions.mdb
Precipitation: Puget East 40 in_Smin 15 Min
Ewaporation:  Puget East 40 in MAP Time Step Guidance
—Simulation Time Span — Task . — Time Step
_ RSUS Detention Sizing 1-Hour
Start Date: 10401/ |‘|333 1040141333 00:.00 WQ Wet Pool Volume 15-minutes or 1-hour
End Date: 10/01/ [2097 10/01/2097 00:00 WQ Rate Sizing 15-minutes
[158 Yearz] CAVFS Sizing 15-minutes
[Far Preliminary or Test Runs, Shorten the End Date to Conveyance Sizing 5-minutes to 15-minutes
Feduce the Computation Time, e.g. 10/1/1936)
Compute Runoff and Route Through Network ——————— — Predevelopment/Post Development Area Summary
\ ¢ Compute Stats for Compliance SubbasindLinkOnly Predeveloped | Post Developed
+ Compute Stats for All Subbasing/Links in Metwork Total Subbasin Area [ac) 1.763 0.881
| Area of Links That Include
It Precipitation/E vaparation [ac) 0.000 0.335
Total [ac) 1.763 1.416
Praject Lacation l Scenaria Graphs 1 Tools J

13.Click the Route button. When the simulation is complete, the duration performance will be
displayed. We will ignore the duration performance now because we are sizing the CAVFS for
water quality treatment only. We’ll add a pond later to meet the flow control criteria.

14.Click the project report button and scroll down to the CAVFS treatment statistics. Our goal
here is to treat 91% of the runoff. Note the treatment for the 20 foot wide CAVFS is 89.88% <
91.00%, therefore we need a wider CAVFS.

MGS Flood - Training Problems Page P-67



& Summary Repork

25-Year 0.604
50-Year 0.769
100-Year 0.889
200-Year 0.921

ILI><

eeessses=*Water Quality Facility Data

...................... SCENARIO: PREDEVELOPED

MNumber of Links: 1

...................... SCENARIO: POSTDEVELOPED

Mumber of Links: 1

T ink: Mews CAWFS Lnk1

Infiltration/Filtration Statisticg--------memeee -

Total Runoff Wolume (ac-ft); 578.43

Total Runoff Infiltrated (ac-ft): 255.93, 44.94%

Total Runoff Filtered (ac-ft): 259.93, 44.94%

Percent Treated (Infiltrated +Filtered)/Total Volume: 85.858%

% Moderate Output [Includes Stats at Al Locations}

 Full Dutput (Includes Stat Tables, Hydraulic Rating Tables) Cloze

]
Feport Output Level
" Minimal Dutput [Compliance 5tatistics Only] Refrash |

15. Repeat the process above with a CAVFS width of 25 feet. This will result in a
(%infiltrated+%filtered)/total volume of : 91.00%

& Summary Repork x|

eemssssss=Water Quality Facility Data

...................... SCENARIO: PREDEVELOPED

MNumber of Links: 1

...................... SCENARIO: POSTDEVELOPED

MNumber of Links: 1

[ Link: Mew CAWFS Lnk1

Infiltration/Filtration Statisticg-—---—---m-mmm

Total Runoff Yaolume (ac-ft): B22.53

Total Runoff Infiltrated {ac-ft): 319.77, 51.37%

Total Runoff Filtered {ac-ft): 246.71, 39.63%

Percent Treated (Infiltrated+Filtered)/Total Yaolume: 91.00%

woeesesss=Compliance Point Results

Scenario Predeveloped Compliance Link: MNew Copy Lnk1
Scenario Postdeveloped Cornpliance Link: Mew CAWFS Lnk1

Report Qutput Lewvel
 Minimal Dutput [Compliance Statistics Only) Refrazh |

& Hoderate Dutput [Includes Stats at All Locations}

£ Full Dutput [Includes Stat Tables, Hydraulic Rating Tables] Cloze

This CAVFS design now meets the runoff treatment requirements.
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Work Session 7 - Design Stormwater Pond with Upstream CAVFS

Design a stormwater detention pond for the project in the previous work session to mitigate the
runoff from the new impervious area only. Use the Equivalent Area Method to size the pond and
include the CAVFS upstream. Also, use the 50% rule to check the amount of pervious and
impervious surface flowing through the detention pond without flow control.

Because runoff draining to the median includes both existing and new impervious, an equivalent
area of new and existing area will be piped to the stormwater pond after running through the
CAVFS. This will be accomplished by installing a cross culvert at a location (X1) where the
quantity of existing and new impervious equals the total new impervious added by the project.

L New HOV Lane,
Existing Lane 12 ft Wide
Existing Lane Existing Grass 20ft Wide
20ft Wide Median 90° Wide \ |
/
v ‘ /
X,

<__

1,200 ft

Pond Pond

Tract Tract

| CAVFS
(25’ Wide)

A

Existing Proposed

Length (X;) of Existing and New Pavement to get an area Equivalent to the New Impervious:
New Impervious Lanes = 12° x 1,200” = 14,400 st = 0.331 ac

Length (X;) to give an equivalent area of new and existing impervious:
X1=14,400st/(20°+12")=450’
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“50% Rule”

50% Rule: Existing Areas may be allowed to flow through the Detention Pond without flow
control if: The 100-year peak flow rate from the existing areas (not subject to flow control) is
less than or equal to 50% of the 100-year developed undetained peak flow rate of the areas
subject to flow control.

Another way to say this is:

It’s OK to route “existing areas” through the detention pond without any flow control applied to
these existing areas if:

100-year peak flow rate <or= 50% of the 100-year undetained peak flow rate
From the “Existing Areas” from Areas subject to flow control in the detention pond
Not receiving flow control

The 50% Rule allows some existing pervious and impervious surfaces to be routed through the
detention facility without any flow control. These areas are referred to as “flow through” areas.

In the predeveloped condition, runoff will flow from the pavement, down the grass embankment,
and eventually flow into a median ditch. It will then flow into a culvert and cross under the
highway 1,200 ft downstream. In the postdeveloped condition, part of the existing grass
embankment will be converted into a CAVFS. The ditch at the bottom of the CAVFS will flow into a
culvert installed at location X1 (450 ft downstream). The culvert will then take flows under the
highway to the detention pond. The project is not going to provide flow control for the CAVFS area
or the ditch area feeding into the culvert at location X1. These areas need to be represented in
the model since they flow to the detention pond, but they will be represented as flow through
areas. These “flow through” areas will be checked to meet the 50% Rule stated above.

Flow Through Areas:

Predeveloped Condition:

Grass Embankment = 25’ x 450’ = 11,250/43,560=0.258 ac.

Ditch area (assume 8’ total top width, “v” bottom, 1 ft deep, 4:1 side slopes) = 8 x 450’ = 0.083 ac.

Developed Condition:

CAVES =25’ x 450°/43560 = 0.258 ac. The area of the CAVFS will be counted in the CAVFS BMP structure
so this area does not show up in the postdeveloped subbasin scheme.

Ditch area = 8’ x 450°/43560 = 0.083 ac.

There will be 3 subbasins; one for the roadway, one for the ditch flow through area, and one for
the pond tract. Runoff from the three subbasins will be routed to the detention pond.

Subbasin 1 Roadway:

Predeveloped Condition

Till Forest: Equivalent Area (Existing + New impervious): (32°*450’) = 14,400/43,560 = 0.331 ac
Total Till Forest: 0.331 ac

Subbasin 1 Predeveloped Total 0.331 ac

Developed Condition

Impervious: Equivalent Area (Existing + New impervious): (32°*450”) = 14,400/43,560 = 0.331 ac
Total Impervious: 0.331 ac

Subbasin 1 Developed Total 0.331 ac
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Subbasin 2 Flow Through Area:

Predeveloped Condition

Till Grass: Grass Embankment = (0.258 ac

Till Grass: Ditch Area =0.083 ac

Total Till Grass: 0.341 ac
Subbasin 2 Predeveloped Total 0.341 ac

Developed Condition

Till Grass: CAVFS = 0.258 ac**

Till Grass: Ditch Area = 0.083 ac

Total Till Grass: 0.083 ac
Subbasin 2 Developed Total 0.083 ac

Subbasin 3 Pond Tract:

Predeveloped Condition

Till Grass: Pond Footprint estimated = 0.200 ac

Total Till Grass: 0.200 ac
Subbasin 2 Predeveloped Total 0.200 ac

Developed Condition

Impervious: Pond Footprint = 0.200 ac

Total Impervious: 0.200 ac
Subbasin 2 Developed Total 0.200 ac

**The area of the CAVFS will be represented in MGSFlood in the CAVFS structure in the
postdeveloped condition.

MODEL INPUT
Begin a New Project
9. Click File, choose New to clear inputs from previous project.

10.Click File Save As, Enter “SR167CAVFSPond” for file name. Save the project in the same folder
used in the Work Session 6. Respond “No” when prompted to create a new program directory.

Project Location Tab
11.Enter project name, analysis title, and comments.

12.Select Climate Region 13 Puget East 40 in MAP from the drop down list box as before.

Scenario Tab
13.0pen the Predeveloped Scenario Screen and drag three subbasins and a Copy Link onto it.
Connect and label them as shown below. Set the point of compliance (POC) at the outlet of
the Copy Link.
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Roadway Area Flow Through &rea

- Infilt Trench
User Rating

Splitter

w CAVFS
H Filter Strip

-Bioretention

PRIC

Mew Copy Lnkl

@

Pond Tract

14.The CAVFS area and conveyance ditch area will be represented in the Flow Through Area
subbasin. Assume a 0.200 acre pond tract area. Enter the land use for each subbasin.

:KﬂScenario 1: Predeveloped

..__,'- Subbasin Land Use - Roadway Area

Edit

IF!oadway Area

1

Area (&)
033
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.331

Subbasin Area Runoff Campaonents

Cover
Till Forest
Till Pasture
Till Grasz
Cutveazh Forest
CQutvazh Pasture
Cutweash Grass
WWetland
Green Roof

& CAVFS
N Filter Strip

- Biaretention

User

Impervious

Total [acres)

Cancel

MGS Flood - Training Problems

- Bioretention

:KﬂScenario 1 : Predeveloped

;,,:- Subbasin Land Use - Flow Through Area

Edit
|Flow Through Area
Subbasin Area T Runoff Companents
Cover Area (ac)
Till Farest 0.000
Till Pasture 0.000
Till Grass 0.341
Outvyazh Forest 0.000
Outwash Pasture 0.000
Outwash Grass 0.000
wWietland 0.000
izreen Roof 0.000
Lzer 0.000
Impervious 0.000
Total [acres) 0.341
Cancel
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:J};Scenarin 1 : Predeveloped

.__:p Subbasin Land Use - Pond Tract

Edit

|F'ond Tract

Subbasin Area T Runaff Components
Cover Area (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grass 0.200
Cutweash Forest 0.000
Cutwash Pasture 0.000
Qutwaszh Grass 0.000
Wigtland 0.000
Green Roof 0.000
User 0.000
Impervious 0.000
Total [acres) 0.200
- Biaretention
Cancel

15.0pen the Post Development Scenario Screen. Drag 3 subbasins and a structure (pond) onto the
screen. Name each subbasin and connect them as shown below. Set the POC at the pond
outflow as shown below. Right Click the pond and toggle it to optimize.

W Scenario 2 : Postdeveloped

@

S Roadway Area

Open Channel
- Infilk Trench

@

Flow Through Area Ditch

H Filter Strip
- Bioretention

Mew Structure Lnkz

@

FPond Tract
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:ﬂx Scenario 2 : Postdeveloped :ﬂx Scenario 2 : Postdeveloped
Co
=

- - .
% Subbasin Land Use - Roadway Area & Subbasin Land Use - Pond Tract

Edit Edit

IHoadway Area IF'ond Tract
Subbasin Area T Runcff Components Subbasin Area T Funaff Components
BN e Charnel Cover Area (ac) C.DVEF Area (ac)
Ei Till Forest 0.000 Till Forest 0.000
- Infilt Trench Till Pasture 0.000 T?” Pasture 0.000
Till Grazs 0.000 Till Grass 0.000
User Rating Outwash Forest 0,000 Outwash Forest 0.000
Outvwash Pasture 0,000 Outwash Pasture 0.000
] st Outwash Grass 0.000 Cuiiniesih BiEss DD
WWetland 0.000 Wetland 0.000
& CAVFS Green Raaot 0.000 Green Root 0.000
User 0.000 User 0.000
H Filter Stip Impervious 0.33 H Filter Stip Imperious 0.200
. ) . Total [acres] 0.33:1 " . : Total (acres) 0.200
- Biaretention - Biaretention

el Cancel

Note that the area of the CAVFS is represented in the CAVFS module.

.__:p Subbasin Land Use - Flow Through Area €

Edit
|Flow Thiough Area Ditchl

Subbasin Area T Funoff Components
Cover Ares (ac)
Till Forest 0.000
Till Pasture 0.000
Till Grasz= 0053
Cutwash Forest 0.000
Cutwash Pasture 0.000
Qutwazh Grazs 0.000
Wietland 0.000
& CaNFS Green Roof 0.0001
U=zer 0.000
H Filter Strip Impervious 0.000
. . . Total [acres) 0.083
- Biaretention
Ok | Cancel

16.We need the CAVFS we designed in the previous exercise. We could drag a new CAVFS on the
window and input the CAVFS data manually, but an easier method would be to import it from
the other MGSFlood data file. Click the Import button at the top of the screen. Select the
Import Subbasins and Links from MGSFlood Data File and select the Post Developed scenario.
Click OK and navigate to the SR167CAVFSTreatment.fld file. Click Open to Import the
subbasins and links from the other file.
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:ﬂ: Scenario 2 : Postdeveloped

H Filter Strip
- Bioretention

Roadway Area

Mew Structure LnkZ2

Flow Through Area Ditch

@

Pond Tract

f& Import Subbasins and Links

Import Subbasins From CS¥ Files. Theze are
Typically Created with GI5 and/or Excel

Favorite Links

Eu Documents

~ Import Subbasins and Links fom MGSFloed [ Ecrntfoees | SRI6TCAVFSPond_Full.. 7/7/20086:59PM  FLD File
Data File B Desktop |_|SRI67CAVFSPond_Full.. 7/7/20088:42PM  FLD File
SEErT 1% Computer || SRI67CAVFSTreatment... 6/1/2009%:09 AM  FLD File
& Network || SRI67CAVFSTrestment... 7/9/200810:04 AM  FLD File
N " Pradeveloped Ml Computer
| Public
oK Cancel | Previous Work Session 6
" filename
Folders A m ] 5

MGS Flood - Training Problems

.« MGSFFiles » SR1G67

Name 2 Date modified Type

| 5R167CAVFSPond.fid 6/1/2009 8:23 AM FLD File
__|SR167CAVFSPond_Full.. 7/7/2008 6:47 PM FLD File

File npame: SR167CAVFS Treatmert fid ~ |C5V {Comma Delimited) (*fid) -
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17. After importing, we now have the subbasin and CAVFS link from the other data file in our
project.

m Scenario 2 : Postdeveloped

Copy .
Pit..

Flow Through Ares Ditch

- Biioretertion

reveloped Im%ous Roadwa \
Objects from Work Session 6 example -
/ SR167CAVFSTreatment.fld

18.We don’t need the Subbasin from the other project, so click it to select it and then press the
delete key to delete it. Drag the CAVFS link up and connect the Roadway Area and Flow
Through Area CAVFS subbasins as shown below. Connect the CAVFS to the New Structure Lnk2
(detention pond).

Y Scenario 2 : Postdeveloped

%

Mew CAWFS Lokl

Roadway Area

mf/&

New CAVFS Lnk1 Flaw Through Area Ditck

H Filter Strip
- Bioretention

Mew Stuc’cure Lnkz

@

Fond Tract
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19.Click CAVFS link and select edit. Change the CAVFS length to 450’, the distance to the culvert
leading to the pond and the CAVFS width is measured along the slope. Check the box to
include precipitation and evaporation on the CAVFS. Click OK to close the window.

:\Etumpust Amended ¥egetated Filter Strip {CA¥FS) - New CAYF!

Structure Mame

INew CAMFS Lnk1

CAWVES Diepth d [f)

CoWFS Parozity [Z by Waolurme]
Ca4FS Hudraulic Conductivity [indhr)
CAVES Length [ft)

CAWES width [ft]

Undervinig Sail Infiltration B ate [indhr)
CAVFS Slope £

Gravel Spreader Width w [ft]

[aravel Porosity [ by wolume)

Gravel Hydraulic Conduchivity [indhr)

450,

200 Ok | Cancel |

20.Generally, this is the procedure for the detention pond design. After setting up all of the
subbasins flowing into the pond and setting up the flow through areas and estimated pond
tract, the designer will optimize and size the pond to meet the flow duration standard. After
the optimization is complete, the designer needs to check the following:

e Does the pond size satisfy the flow duration standard?

e Are the orifices sizes constructible?

¢ Does the designed pond footprint fit into the pond tract guessed at the beginning of
this exercise? It was initially guessed to be 0.200 acres.

e Does the Flow Through Area exceed the 50% rule? If so, the flow through area must
be reduced to meet the 50% rule.

¢ Overflow and emergency overflow designs need to be completed per the FC.03 BMP
description in the Highway Runoff Manual. This example problem will not cover these

hand calculations.

21.Right click the pond link and select Optimize this structure if this hasn’t been done already.

22.0pen the pond for editing. Click the Optimization Data tab. Change the tab to the settings
shown below. Select Full Optimization. Click OK save your input.

MGS Flood - Training Problems
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i Structure Input Data - New Structure Lnk2

Potd " ault Geomeatry T Oluthet Structure(s) T Infiltration |nput T Optimization Input I Sand Filter Data

Optimization Level
= Quick Optimization

— Type of Pond

& Detention [Rizer Stucture with Orifices, May Include Minar Infileation)

£ Infiltration [Rizer Structure without Orifices, Infiltration Daly) {* Full Optimization

— Initial Structure Geometry for Optimization
21

zz z3 z4
Pond Side Slopes [ZH:14) | 300 | 3o0 | 300 | 300

Faond Length bo width Fatio I 3.00 Lowe Level Oiifice Elevation [f) I 100.00
Buattam of Live Storage Elevation [ft) I 100.00 Riser Crest Elewvation [ft] I 103.00

r Infiltration Option
* Mazzmann Infiltration

= Caonstant Infiltration

—Magsmann Infiltration

Hydraulic: Conductivity [indhr] I 0.000
Depth ta wiater Table (i) I 100.0

Constant Infiltration Rate [infhr] I 0.000
[+ Low Bio-Fouling Patential

¥ Average or Better Maintenance

Constant Infiltration Input

Cancel

Simulate tab

23.Route the design at a 1 hour time step. Click Yes in the Warning Text box to optimize the New
Structure Lnk2 (detention pond).

I M MGSFlood - [EX7startfile_CAYFSandDETPondfinalanswer.fld]
£3 File Edit Options Help

EHES ¥ BRAR > (@M~ ME0

~ Selected Precipitation and Evaporation for Simulation: — - Computational Timestep o

Input: MGSRegions. mdb
Precipitation: Puget East 40 in_Smin 1 Hour

Ewvaporation: Puget East 40 in MAP

Time Step Guidance

— Simulation Time Span — Task Time Step
File Lirits Detention Sizing 1-Hour
Start Date: 10/01/ [7a23 10/01/1939 00:00 WO Wet Pool Volume | 15-minutes or 1-hour
End Date: 1001/ [2037 1040142097 00:00 WQ Rate Sizing 15-minutes
) T [
[Far Preliminany or S-minutes to 15-minutes
Reduce the Comp  Skructure: Mew Struckure Lnks

Selected For Optimization on Post Developed Scenario.
- Compute Runoff ‘wiould you Like to Optimize this Structure? relopment Area Summary

ormpute Stats | Click Yes to Route Flows and Optimize, Mo ko Route Flaws Wikthaut Optimizing. Predeveloped |Past Develaped
\ * Compute Stats f es Ho I 0.a72 0.E14
(=

| Precipitation/E waporation [ac] 0.000 0.251
Total [ac) 0.872 0.865
Praject Lacation l Scenario J_ Simulate 1 Graphs l Toolz J

24. Take note of any warnings that appear and Click OK on the Warning Text box. The message

tells the designer that one of the discharge structures needs to be increased to meet minimum
size requirements.
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I % MGSFlood - [EX7startfile_CAYFSandDETF

&2 File Edit Options Help

EES(FBRo o (a2 En

- Selected Precipitation and Evaporation for Simulation: — - Computational Ti p
Input: MGSRegions.mdb
Frecipitation: Puget East 40 in_Smin |1 Hour j
Evaporation: Puget East 40 in MAP Time Step Guidance
i jon Time Span o Task _ _ Time Step
Iz Lisis Detention Sizing 1-Hour
Start Date: 10/01/ [1939 1040141939 00:00 WQ Wet Pool Volume | 15-mintes or 1-hour
Endn-.;.-..1nm1.lm fm e immm—m mm - [—— . - . - -
x| nutes
nutes
[For The Cptimizer Returned the Following structures which are smaller than default minimums: utes to 15-minutes

9
e ‘-—‘./ Structure MNo. 2 Length = 0.10 < 0.25 inches

— Comg

ent Area Summary
'® (T W eloped  |Post Developed
' Compute SEats for Al 5 UBbasine/Links I Hetwork. Total Subbasin Area [ac) T [LF14
Area of Links That Include
Precipitation/Evaporation [ac] 0.000 0.251
Total [ac] 0.872 0.865
Project Location l Scenario L Simulate 1 Graphs l Tools J

Flow Duration Plot

0.30
Pond Duration Performance
Brcursion at 12 02: -21.8% PASS |
025 Pl Excursion 102 O to 02:-3.7% PASS
: w Excursion 02to Q50: 9.2% PASS] |
% Pos Bxcursion O to Q50: 5.3% PASE
—. b
‘ |
frd
=]
; L M‘—' L 1 | || | ]
2 015 .
T |

[IR11]
il |

0.05 :

! 2

—-FHHHE = A = 1 - P - R - S -

| i Yt

0.00 |
1.0e-07 1.0e-06  1.0e-05 1.0e-04  1.0e-03 10202 1.0=-D1 1.0e+10

Exceedance Probability
F Predeveloped J Postdeveloped

Even though the optimized pond satisfies the duration standard, the designer still needs to check:
e Are the orifice sizes constructible?

e Does the designed pond footprint fit into the pond tract guessed at the beginning of
this exercise? It was initially guessed to be 0.200 acres.

¢ Does the Flow Through Area exceed the 50% rule? If so, the flow through area must
be reduced to meet the 50% rule.

e Overflow and emergency overflow designs need to be completed per the FC.03 BMP
description in the Highway Runoff Manual. This example problem will not cover these
hand calculations.

MGS Flood - Training Problems Page P-79



Scenario Tab

25.Click Edit on the New Structure Lnk2 (detention pond) on the Postdeveloped scenario. On the
Pond/Vault Geometry tab, change the detention pond length to 75 ft and width to 25 feet. Set
the maximum pond elevation to 104.00 ft to give 1 foot of freeboard.

| =5tructure Input Data - Mew Structure Lnk2 |

Pond/¥ ault EeomellyT Outlet Stucture(s] T Infiltration Input T Optimization [nput T Sand Filter Data
Structure Mame INew Structure Lnk2 Plan View
-~ -
Max Pond Elevation [ft) | 10400 € - i zt 1
[Should be 1 foat above Stiucture with Highest Elevation) -
* Use Prismatic Pond Geometry {~ Usze Elevation Yolume Table B
— Prigmatic Pond#¥ault Geometry L
Zi ) z3 z4 3 z4
Side Slopes [ZH:1V) | 3o0 | ao0 [ 300 | 300 - 4
Pond B ottom Length, L [f) I 75.00 <l
. P —— T
Pond B ottom Ywidth, ' [ft) I 2500 L T =
Fond Floor or Battorn of Live Storage Elewation [ft] I 100.00 W
Pond Bottom Area: 1875, sqft Elevation View Max :Iond
ev.
Pond Volume At: Riger Crest Elevation: 8612 cuft, [0.198 ac-ft)
Maxirmurn Pond Elevation: 12989, cu ft, [0.298 ac-fr] 1 H
Z # Pond Floor
R / or Top of
— Uszer Defined Elevation ¥Yolume Table i(inhr)  Riser Dead Storage
Structure
_I Open Pond E levation-Waolume Input S creen
Ok Cancel

26.0n the Outlet Structure Tab, examine the orifice sizes for constructibility. The bottom orifice
was shown to be 0.756 inches. Specify a bottom orifice diameter that has an associated drill
bit size. See http://en.wikipedia.org/wiki/Drill_and_tap_size_chart. On this chart, the
nearest drill bit size is the 3/4 inch (0.750) bit. Select the 3/4 inch size. Enter 0.750 as the
bottom orifice diameter. Also, specify 0.25 inches for the rectangular orifice length. This is
the minimum length for the rectangular orifice. Click OK to close. Save the file.

=5tructure Input Data - New Structure Lnk2 x|

Pond MY aulk Geometrp T DOutlet Structure(s] T Infiltration [nput T Optimization lnput T Sand Filter Data
— Control Orifice M eir Structures
Enahble Structure Type Contral EL [ft] Diameter [in) Orientation Elbiow S,
P .
[ Circular Orifice = oo [ oo ® —lidaizagtal C Yos  ToAE
) - € Vertical & Mo
Enable Stucture Type Control ELL [ft] Length [in) Height [in) Ornientation Elbow
¥ | Rectangular Drifice = e | 0.250 " Horizontal € es
& Vertical & No
Enable Structure Tupe Control EL [ff] Diameter [in] Elbo
| ICircuIalDrifice jl I ¥ e
' Ho
Enable Structure Tupe Control EL [ff] Diameter [in] Orientation
| ICircuIalDrifice jl I £ Horizortal 1 ves
 ertizal  Ho
Enable Structure Tupe Control EL [ff] Diameter [in] Orientation Elbo i\
| ICircuIalDrifice jl I £ Horizortal 1 es
" ertizal  Ho
Enable Stucture Type Control EL [ft] Diameter [in] Ornientation Elbouw
| IEilcuIarDrifice jl I £ Horizorta 6 es
 ertical Mo
— Riser Structure
Structure Type CrestEL (ft]  Diameter in)  Common L (ft] Rizer Top Open
Circular Dverflow Riser | E 1800 | 0.01 * Ves
" MNo
Ok Cancel

Simulate tab
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27.Route the design at a 1 hour time step. Click No in the Warning Text box so MGSFlood does not
optimize and change the orifice sizes and pond dimensions.
15+ Msriood - [ex7startile_CAVFSandD

&3 File Edit Options  Help

BEHES LR o areMEn

— Selected Precipitation and Evaporation for Simulation: — — Computational Ti tep —
Input; MGSRegions.mdb J/
Precipitation: Puget E ast 40 in_Smin I'I Hour il
Evapaoration: Puget E ast 40 in MAP Time Step Guidance

— Simulation Time Span Fio Limi Task - — Time Step

Il (L Detention Sizing 1-Hour
Start Date: 104014 {1939 1040141929 00:00 “,'Q Wet Pool Volume 15-minutes or 1-hour
End Diate: 10/01/ [2037 1040142097 00:00 WQ Rate Sizing 15-minutes
neeves T | pomimtes
[Far Prelirminary or S-minutes to 15-mmutes
Reduce the Comp  Structure: Mew Struckure Lnk2
Selected For Optimization on Post Developed Scenario,

 Compute Runoff Would wou Like bo Optimize this Skructure? yelopment Area Summary M

¢ Compute Stats | Click ¥es bo Route Flows and Optimize, Mo ko Rouke flows Wikhout Optimizing, Wm
\ {+ Compute Stats f oe I - / 5 e
fou

| Frecipitation/Evaporation [ac) 0.000 0.251

Total [ac) 0.872 0.865
Project Location 1 Scenario J_ Simulate l Graphs l Tools ]

Flow Duration Plot

0.30
Pond Duration Performance
Brcursion at 142 02: -44.8% PATS||
025 Polax Escursion 162 02 to 02: 23.9% FAIL
: w Excursion 02 to 0500 103.1% FAIL
‘% Pos Eccursion 02 to 0500 41.1% PASE
—. bzo
[in]
s
)
; L 1 | || L0
& 0.15
[T
o.1o
0.05 2
= rhtie =T - - FHHE EAE T .
—
0.00 ' | =

1007  10e06  1.0e05  10e-04 10202 1002 1.0e-01  1.0=+00

Exceedance Probability
4 Predeveloped J Postdeveloped

28.The pond does not satisfy the duration standard due to the changes in the orifice structure.
The designer can try different combinations of sizes and elevations for the discharge
structures. The designer can also increase the geometry of the detention pond to try to meet
the duration standard. Before further editing the pond configuration, the designer should
examine the pond tract size assumption.

29.Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.
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9% Summary Repork

Link Type: Structure
Downstream Link: Mone

Fond Floor Elevation (ft)
Riger Crest Elevation (ft)
Max Pond Elevation (ft)

Storage Depth (ft)

FPaond Bottom Length (ft)
Fond Bottom Width (ft)

Pond Side Slopes (ft/ft)

Link Name: New Structure Lnk2

Prismatic Pond Option Used

250

- 1=3.00 L2=3.00 Wi=300 W= 300

\ Bottom Area (so-ft) 1875,
Area at Riser Crest Bl (5g-ft) 3598
{acres) : 0.092
“olume at Riser Crest (cu-ft) 8612,
{ac-f) 0.198
\Area at Max Elevation (sg-ft) 4851.
facres) : 0111
ol at Max Elevation (cu-ft) 12 989,
{ac-ft) 0.2938
Massmann Infiltration Option Used
Hydraulic Conductivity (infhr) ;. 0.00
Depth to Water Table (f) :100.00
Bio-Fouling Potential o Lo

Feport Output Level

" Minimal Dutput [Compliance Statistics Only]

& Moderate Dutput [Includes Stats at All Lacations)
" Full Dutput [Includes Stat Tables, Hydraulic Fating T ables]

ILI><

Close

|
Refresh |
o= |

The pond tract was guessed to be 8,712 square feet (0.200 acres). The pond area at the riser
crest is shown to be 3,999 square feet (0.092 acres). The area at the maximum elevation is 4,851
square feet (0.111 acres). The calculated pond fits into the guessed pond tract area but the initial
guess is too big. Consider changing the pond tract size to 0.125 acres.

Scenario Tab

30.0n the Scenario Tab, enter 0.125 acres for the pond tract area in the Predeveloped and
Postdeveloped scenarios as shown below. Click OK to close.

:ﬂﬂﬁcenariu 1: Predeveloped

¢ Subbaszin

wlpe- Copy

Open Channel
o

u Infilt Trench
% zer Rating

N Filter Strip
-Bioretention

% Subbasin Land Use - Pond Track

Edit
IPUnd Tract

Subbasin Area

T Runacff Components

COutvvaszh Forest
Cutwwash Pasture
Outvwash Grass
ietlancd
Green Roof

Uszer
Impervious

Cover Ares (ac)

Till Forest 0.000
Till Pasture 0.000
Till Grazs 0125

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Total [acrez]

0.125

/

= Filter Strip

Simulate tab

31.Route the design at a 1 hour time step. Click No in the Warning Text box so MGSFlood does not
optimize and change the orifice sizes and pond dimensions.

MGS Flood - Training Problems

Cancel

Biaretention

% Subbasin Land Use - Pond Track

Edit

L Scenario 2 : Postdeveloped

IF'Dnd Tract

Subbasin Area T Fiurnoff Companents
Cover Area (ac)
Till Farest 0.000
Till Pasture 0.000
Till Grazs 0.000
Outwash Forest 0.000
Cutwaszh Pasture 0.000
Outwash Grass 0.000
wetland 0.000
Green Roof 0.000
Lser 0.000
Imperyvious 0125

Total [acres) 0125

Ok Cancel
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32.The resulting pond performance does not meet the flow duration design criteria.
Flow Duration Plot

025 ‘ ‘

Pond Duration Performance
Excursion at 1/2 02:-14.2% PASS||

bdix Excursion 14 0F to 0F: 7.5% PASS
020 x Excursion 02 to Q50: 61.7% FAILL
% Pas Bxcursion 02 to 250: 33.0% PASS

250

Flow (cfs)

g
3

0.10 I
aal
|- _.i. D A A T AT
i 10l e
o.00 . w

1007  1.0e-06  1.0e-05  1.0e-04 10203 10202 10201 102400

Exceedance Prohability
J Predeveloped J Postdeveloped

Scenario Tab

33.Click Edit on the New Structure Lnk2 (detention pond) on the Postdeveloped scenario. On the
Pond/Vault Geometry tab, change the detention pond length to 84 ft and width to 26 feet.
Click OK to close. Save the file. Note that these pond dimensions were found after several
iterations.

| =5tructure Input Data - New Structure Lnk2 ﬂ

{Pond/ault EeumetrpﬁT Cutlet Structurelz)] T | filtration |nput T O ptimization [nput T Sand Filter Data )
Structure Mame INEW Structure Lk 2 Plan View
r_ Ty
Max Pond Elevation (ff] |  104.00 - T z1 Y -
[Should be 1 foot above Structure with Highest Elesvation] -
—
{* Usze Prizmatic Pond Geometiy { Use Elevation ¥olume Table
— Prismatic Pond/¥ault Geometry L
Z1 z2 z3 23 Z4
Side Slopes [ZH:1%) | 200 | Zo00 | 300 L)u/, b »
Pand Battam Length, L [ft] 84.00
\ ;
Pond Battarn 'éidth, % [ft] 26.00 \ L l 72 ‘k )
Pond Floor or Bottorn of Live Storage Elervation [ft] I 100.00 ~ . W
= A
Pond Bottom Area: 2184 zqft Elevation View Max Elﬂl'ld
ev.
Pond Volume Al Rizer Crest Elevation: 9803, cuft, [0.225 ac-ft]
b aximum Pond Elesvation: 14691, cuft, [0.337 ac-ft) 1 H
£ Pond Floor
44 /" " or Top of
— Uzer Defined Elevation Yolume Table i(inhry Riser Dead Storage
Structure
_I Open Pond Elevation-volume [nput Screen
Ok, Cancel

Simulate tab

34.Route the design at a 1 hour time step. Click No in the Warning Text box so MGSFlood does not
optimize and change the orifice sizes and pond dimensions.
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35.The resulting pond performance meets the flow duration design criteria.

Flow Duration Plot

0.25
Pond Duration Performance
Excursion at 1.2 02: 27.6% PA33 |
fuEx Bccursion 172 02 to O2: -27.6% PASS
0.20 x Excursion 02 to 050: 6.4% PASS] |
% Pos Bdcursion 02 to 0500 4.3% PASS
W
0.15
=3 T ] T B ] k50
= i |
o |
0.10 ; lllJ
LI
En
| "‘-Sa.
0.05 !
O e O =
: m i 'xz(
—-FHHAE - - 4 ﬁ.r, s il -H
.
000 : u
10e-07  10eD6  1.0e-05  10e04  10e-03 10202 10e0d  1.0e+00

Exceedance Prohability
/ Predeveloped J Postdeveloped
36.Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.

&% Summary Reporkt x|
B

Link Name: New Structure Lnk2
Link Type: Structure
Downstrearn Link: Mone

Prismatic Pond Option Used

Pond Floor Elevation (ft) :100.00
Riser Crest Elevation (ft) :103.00
hWax Pond Elevation (ft) :104.00
Storage Depth (f) © 300 J
Pond Bottorn Length (ft) ;o B40
Pond Bottorn Width (ft) B0
Fond Side Slopes (ftift) ;L1=3.00 L2=3.00 wi=3.00 wW2=3.00
Bottorn Area (sg-ft) o 2184
\Area at Riser Crest El (sg-ft) o 4488
[acres) :  0.103
“/olurme at Riser Crest (cu-fi) ;9803
\ fac-fty . 0225
Area at Max Elevation (sg-fty 5400,
[acres) - 0124
/ol at Max Elevation (cu-ft) ©O 14891
[ac-ft) : 0337

Massmann Infiltration Option Used

Hydraulic Conductivity (infhr) : 0.00

Depth to Water Table (ft) 100,00 &l
C )

Bin Fanlina Datamtial

Fepaort Output Lewvel

" Minirmal Output [Compliance Statistics Only) Refresh
£ Moderate Output [Includes Stats at All Locations]

 Full Output [Includes Stat Tables, Hydraulic B ating T ables) Cloze

The pond tract was guessed to be 5,445 square feet (0.125 acres). The pond area at the
riser crest is shown to be 4,488 square feet (0.103 acres). The area at the maximum
elevation is 5,400 square feet (0.124 acres). The calculated pond fits into the guessed pond
tract area. We have made sure the pond’s control structure is constructible. We have also
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accounted for the pond’s footprint in the pond’s sizing. Since this pond has flow through
area, it has to be checked against the 50% rule.

37.Determine the flow rate of the flow through area. In the history file, examine the
Predeveloped subbasin called “Flow Through Area”. This subbasin contains the combined flow
through area of CAVFS and ditch areas. Take note of the 100-year flow rate of this subbasin.
The 100-year flow rate for the total flow through area is 0.096 cfs.

9% Summary Repork x
N ;I

posssseess Subbasin: Flow Through Area

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringarten Plotting Position)
Tr [yrs) Flaod Peak (cfs)

2-Year 0.0
a-Year 0.034
10-%ear 0.049
25-Year 0.0RG
\ E0-Year 0.084
100-Year 0.095
200-Year 0120

peasmssass Subbasin: Pond Tract

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringorten Plotting Pasition)
Tr [yrs) Flood Peak (cfs)

2-Year 7 B42E-03

S-Year 0.012

10-Y ear 0.018

28-Year 0.025

50-Year 0.031 hd

Fiepart Output Level

" Mimimal Dutput [Compliance Statistics Orly) Refresh
% tfoderate Output [Includes Stats at All Locations§
© Full Dutput [Includes Stat Tables, Hydraulic Rating Tables) Cloze

38.Determine the undetained flow rate of the area receiving flow control. This area consists of
the roadway and the detention pond. MGSFlood was configured to compute statistics and flows
at all subbasins and nodes. Examining the postdeveloped condition shows the flow rate for the
roadway is 0.193 cfs and the pond tract is 0.073 cfs. The total of these two flows is 0.266 cfs.
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%= Summary Repork

...................... SCENARIO: POSTDEVELOPED
Mumber of Subbasing: 3
Mumber of Links: 2

IL'K

P Subbasin: Roadway Area

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringarten Plotting FPosition)
Tr [yrs) Flaod Peak (cfs)

2-Year 0.092
S-Year 0118
10-Year 0.132
25-Year 0154
\ al-Year 0172
100-Year 0193
200-Year 0.205

peseess= Subbasin: Pond Tract

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringarten Plotting Fosition)
Tr [yrs) Flood Peak (cfs)

2-Year 0.035

£ Wane nnAE j
Fiepart Output Level
£ Mimimal Dutput [Compliance Statistics Ol Refresh

% tfoderate Output [Includes Stats at All Locations§ B
 Full Output [Includes Stat Tables, Hydraulic Rating Tables) Close

\ %= Summary Repork

Subbasin: Pond Tract

d_

Flood Frequency Datalcfs)
(Recurrence Interval Computed Using Gringarten Plotting Fosition)
Tr [yrs) Flood Peak (cfs)

2-Year 0.035
o-Year 0.045
10-Year 0.0=0
25-Year 0.058
A0-Year 0.0R5

T~ 10-vear  0.073

200-Year 0.077

oss=s== Subbasin: Flow Through Area Ditch ===

Flood Frequency Datalcfs)
(Recurrence Interval Cormputed Using Gringorten Plotting Position) J
Tr [yrs) Flood Peak (cfs)

2-Year A 074E-03
o-Year 8183603
10-Year 0.012
25-Year 0.0y
a0-Year 0.020

AR W rme lnee] j
Fiepart Output Level
£ Minimal Dutput [Compliance Statistics Only) Riefresh

% tfoderate Output [Includes Stats at All Locations§ B
 Full Output [Includes Stat Tables, Hydraulic Rating Tables) Close
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50% Rule: Existing Areas May be Discharged through the Detention Pond without flow control if:
The 100-year peak flow rate from the existing areas (not subject to flow control) is less than 50%
of the 100-year developed undetained peak flow rate of the areas subject to flow control.

Another way to say this is:

It’s OK to route “existing areas” through the detention pond without flow control applied to these
existing areas if:

100-year peak flow rate <or= 50% of the 100-year undetained peak flow rate
From the “Existing Areas” from Areas subject to flow control in the detention pond
Not receiving flow control

In our example problem, the 100-year peak flow rate from the existing flow through area =
0.096cfs.

50% of the 100-year undetained peak flow rate from areas receiving flow control in the detention
pond = 0.266/2 = 0.133 cfs.

The flow through area does not exceed the 50% Rule so it is OK to allow the flow through area
to pass through the detention pond without flow control.

The pond design is almost complete. The designer needs to review and complete the Overflow
and emergency overflow designs in the FC.03 BMP description in the Highway Runoff Manual. This
example problem will not cover these hand calculations.
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Work Session 8 — Irregular Shape Pond Design.

Assume the detention pond designed in the last work session is actually irregular shaped. It is
not rectangular as designed in MGSFlood. We have the irregular shaped pond stage-volume
relationship from our CAiCE/InRoads/CAD information. We need to check to see if the irregular
pond volume and irregular pond area meets the duration standard set in Work Session 7.

We are going to use the previous Work Session 7 modeling output that shows the pond stage-volume
needed to meet the duration standard. We will use the Excel spreadsheet ElevVol.xls to compare
the real irregular shaped pond stage-volume information to the Work Session 7 designed pond
stage-volume information to determine if the duration standard is met.

ElevVol.xls

We have found the irregular shaped pond stage volume information using CAiCE, InRoads, or
CAD. The information is listed in the table below.

A | B | ¢ | b | E [l
1 Surf Area Volume WVolume
2 Elev sq ft cuft acft
3| 10000 0 0  0.000
4| 10047 7971 2630  0.060
5| 101.02 7986 5800  0.133
6| 10152 9486 8538 0.19
7 | 10207 96517 11587  0.266
8| 10236 9838 14026 0322
a | 10277 10127 1B4BE  0.378
10| 10364 10400 20735 0476
11| 10400 10700 24735  0.568
. 104.50 —— Prismatic Shape from MGSFlood
The anl of the Analysis (04,00 % Irregular Pond Shape

If the irregular pond (red) data ' /

; | he riaht of th 103.50
points plot on or to the right of the /
MGSFlood pond data (blue line), & 103.00 /§
then the irregular pond will meet g 102.50
the duration criteria. E 102.00 )/9(

5 /
W 101.50

How to Read The Graph 10100 /
“At elevation 103.00 ft, | need 0.40 ' '
ac-ft of storage based on my 100.50
MGSFlood calculations (blue line). 100.00 ‘ : : : :
At elevation 103.00 ft, | have 0.42 0.00 0.10 0.20 Vol 0.30 " 0.40 0.50 0.60
ac-ft from my stage storage olume (ac-f)

information (red x - irregular pond
shape).”

EXAMPLE GRAPH

KEEP THE RED POINTS (X’s) ON OR TO THE RIGHT OF THE BLUE LINE FOR A SUCCESSFUL

DESIGN!

Scenario Tab

1. From the completed Work Session 7 example, view the Project Report either from the File-
Print menu, from the icon on the tool bar, or by opening the .rtf file with a word processor.
Specifically, copy the entire detention pond (New Structure Lnk2) stage-storage-discharge

table shown below.
MGS Flood - Training Problems
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x
— =
Structure Stage, Storage Discharge Tahles e
\ Link: Lnk2 Mew Structure Lnk2

Elev Storage Discharge Infilt Discharge

Ift) [ac-ft) [cfs) (=)

100.000 0.000 0.000 0.000

100.018 0.001 0.002 0.000

100.035 0.002 0.003 0.000

100.070 0.004 0.004 0.000

100.140 0.007 0.006 0.000

100.210 0.01 0.007 0.000

100.280 0.015 0.008 0.000

100.350 0.018 0.008 0.000

100.420 0.022 0.010 0.000

100.450 0.026 0.011 0.000

100.560 0.031 0.011 0.000

100.630 0.035 0.012 0.000

100.700 0.038 0.013 0.000

100.770 0.043 0.013 0.000

100.840 0.0458 0.014 0.000]

100.210 0.052 0014 0.000

100.980 0.057 0.015 0.000

101.050 0.061 0.015 0.000

101.120 0.066 0.016 0.000

™ Moderate Output [Includes Stats at Al Locations)
& Full Output (Includes Stat Tables, Hydraulic Fating T ables) Cloze

Feport Output Lewvel
€ Minimal Output [Compliance Statistics Only) Refrezh |

2. Open the Excel file called ElevVol.xls and paste the copied stage-storage-discharge information
into the table as shown below. Some formatting of the pond stage-storage-discharge
information might be needed before pasting into the Excel spreadsheet.

Microsoft Excel - ElevYol.xls

=] Fle Edit Wview Insert Format  Tools Data  Window  Help

NEEHRS GAIV $RR-F | I9-0-8 x-3] %]

o £ B @ 5 &8 < = [ Reply with Changes... End Review, ., =
:| CALC, BOTTOM LEMETH ARD WIDTH OF SEDIMEMT STORAGE Use only when Dividing Berm 2 = 2:1
Ed4 - f
A | B | C | D |
1 | Spreadsheet to Determine if lrregular Shaped Pond
2 |Prismatic Pond Returned from MGSFlood Optimizer
3
4 |Copy Rating Table for Prismatic Pond from MGSFlood helow
5 |Post developed Link: 2
\E Flev (ft) Storage (ac-ft) Discharge (cfs) Infilt Discharge (cfs)
7
a 100 0 0 a
9 100.018 0.001 0.002 a
10 100.035 0.002 0.003 a
11 100.07 0.004 0.004 a
12 100,14 0.007 0.00F 0
13 100,21 0.011 0.007 a
14 10028 0.015 0.008 a
15 100,35 0018 0.009 a
16 100.42 0022 0.01 a
17 100,49 0.026 0.011 a
18 100,56 0.031 0.011 a
19 10063 0.035 0.012 a
20 100.7 0.039 0.013 a
21 100.77 0.043 0.013 a
=] A oA mnrdac mnr-aa ]
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3. Input into the spreadsheet the elevation-volume table information for the irregularly shaped

pond.
G | H | ¢ | 4 | k [ L | M [ N | o | P | @ | R | 8 |
| 7|
% 10200 —— Prismatic Shape from MGSFlood
10 | Rating Tahle from CAD program 104. * _Imegular Pond Shape
11 |Copy Blue Cells to MGSFlood | 104.00
| 12 | Surf Area Volume Volume 103 .50 x
13| Elew sq ft cu-ft ac-ft = \
7T 100.00 0 0 0.000 T 105.00 \ ”
15| 100.47 7971 2630 0.060 -% 102.50 =
16 [ 101.02 7986 5800 0.133 2 10200 \ £
17 [ 101.52 9486 8535 0.196 ot \
(18| 10207 9817 11587 0.266 107.50 ”\
19| 102.36 9835 14026 0.322 101.00 #
| 20| 10277 10127 16466 0.378 100 50 " \
21 103.64 10400 20735 0.476 ' N
(22| 10400 10700 24735 0568 100.00 ' ' ' '
E 0.0o 0.10 0.20 0.30 040 0.50
24 Volume (ac-ft)
| 25 |
|25
| 27 | Compare Rating Table from MGSFlood Optimizer with
| 23 | Data points obtained from survey/CAD. If CAD points plot to the right
| 29 | of the MGSFlood volume, then the irreqular shape pond will meet the
| 30 | duration criteria too.

4. If the data points for the irregularly shaped pond plot to the right of the prismatic pond line,
then the irregular shaped pond will work. For this irregular shaped pond, it looks it will pass
the duration standard since the red data points are to the right of the blue line. For example,
at elevation 101.50, the irregular shaped pond volume is to the right (greater than) the
prismatic pond volume.

5. Next, the designer needs to enter the stage-volume table directly into MGSFlood to see if the
irregular shaped pond meets the duration standard. The designer also has the ability to
determine if the irregular pond can be made smaller so long as it meets the duration standard.

MGSFlood MODEL INPUT
Begin a New Project for Work Session 8
6. Open Work Session 7.

7. Click File Save As, Enter “Work Session 8” for file name. Save the project in the same folder
used in the Work Session 7. Respond “No” when prompted to create a new program directory.

Project Location Tab

8. Enter “Work Session 8 - Irregular Shaped Pond” for the project name, “Verify duration
standard” for the analysis title, and “Use a stage-volume table for the irregular detention pond
geometry” for the comments.

Scenario Tab

9. Open the Postdeveloped Scenario Screen. Right click the New Structure Lnk2 (the detention
pond) and select Edit. Click the User Defined Elevation Volume Option Table button on the
bottom of the Pond/Vault Geometry Tab to open the Elevation volume table.
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=5tructure Input Data - New Structure Lnk2 ﬂ

Pond/¥ ault EeomellyT Diuatlet Stucture(s) T Infiltration Input T O ptimization Input T Sand Filter Data

Structure Name INew Structure Lnk2 Plan View
-~ -
~ Pond Elevation [ft] | 104.00 ~ T zt Y -
[Shoul bove Structure with Highest E lewation] -
" Use Prismatic Pond Geometry Y+ Use Elevation Yolume Table:
— Prismatic Pond#Yault Geometry L
al z2 z3 z4 z3 Z4
Sids Slopes [ZH:1v) | zo0 | 3o | =m0 [ 300 - o
Pand Bottom Length, L [ft] I 24.00
\
Pond Bottom width, W [ft] I 2E.00 A ‘L 72 i
FPond Floor or Bottom of Live Storage Elesation [ft) I 100.00 W
Pond Bottom Area: 2184 zqft Elevation View Max Elgnd
ev.
Pond Volume At: Rizer Crest Elevation: 9303, cu ft, [0.225 ac-ft]
dasimurn Fond Elewation: 146891, cu ft, [0.337 ac-ft) 1 H
z / Pond Floor
4 /" or Top of
\fl Defined Elevation Yolume Table ifinhr) glt!r;s;ture Dead Storage
_I Open Pond Elevationolume Ihput Screen

Ok Cancel

10.Copy the elevation volume information for the irregularly shaped pond into MGSFlood. Click
OK to close the window and OK again to close the structure window.

x
Al 8 o |

1 Surf Area Volume
2 Elev sq ft cu-ft Eleseation-Surface Areatolume W alues
3 100 00 0 0 Muszt be Increazing
4 100,47 7971 2530 Row [Elev () [Surf Area(sf) |volume (cu-ft) | «
) 101.02 586 &800 1 100,00 oo oo
B 101 52 9456 8534 2 100.47 7971.0 2630.0
7 102 07 9517 11587 |::> 3 101.02 79860 5500.0
g 102 35 0835 14025 4 101.52 94386.0 8535.0

5 102.07 9E17.0 11587.0
J 102.77 10127 16465 5] 102.36 9338.0 14026.0
10 103.64 10400 20735 7 10277 10127.0 16466.0
11 104.00 10700 24735 5 103 64 10400.0 207350
12 9 104.00 107000 247350
o 10

11

12

13

Ok | Cancel

Note that the given information has the pond tract area increased to 10,700 sq. ft (0.246 acres).
In the previous Work Session 7, the pond tract area was calculated to be 5,400 sq. ft (0.124 acres).
We need to revise the pond tract areas in the Predeveloped and Postdeveloped subbasins.
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11.0n the Scenario Tab, enter 0.246 acres (10,700 sq. ft) for the pond tract area in the
Predeveloped and Postdeveloped scenarios as shown below. Click OK to close

Vi Scenatio 1 : Predeveloped # Scenario 2 : Postdeveloped
2% Subbasin Land Use - Pond Track % subbasin Land Use - Pond Tract
@ Subbasin Edit i Edit
Pond Tract
* T I |F'ond Tract
Subbasin Area T Riunaff Components Subbasin Area T Runaff Componants
Structure
- o i) C.over Area (ac) Caver Ares (ac)
Pl Till Forest 0.000 . Til Forest 0.000
Till Pasture 0.000 :
o . Till Pasture 0.000
u Infilt Trench Til Grass 0248 u Infilt Trench e e
Cutwazh Forest 0.000
- . Cutwaszh Forest 0.000
User Rating Ontwrash Pasture 0000 User Rating TS T
c it CURITEED GHESS iy B - Outwash Grass 0.000
“ e Wetland 0.000 | Pietland 0.000
& CAVFS BliEzm e 0.000 & CAVFS Green Raof 0.000
User 0.000 =er 0,000
Bigd Fiter St Impervious 0.000 Bl Firer Svio Impervious 0246
Tuotal [acres) 0246 ; _ Total [acres] 0.245
-Bioletenlion - Bioretention
Cancel Ok | Cancel

12. Click the Simulate Tab and then the Route Button. Click No on the Warning text box so that
MGSFlood will only route and not optimize the pond. This will confirm that the final design
with the irregular pond shape meets the detention criteria.

Flow Duration Plot

Pond Duration Performance
Bxcursion at 1/2 02: -84.8% FASS |
025 hbax BEscursion 152 02 to Q2: -83 6% PASS
: w Excursion Q2 to Q50 -91.17% FﬁSS]_"'
% Poz Bxcursion 02 to Q50: 0.0% PASS
—., b.zno
-
= L LI L BEl L =0
E 0.15
(T
[ 1]
0.05 —TTT N —T T — a
0.oo A11

1.0e-07 1.0e06 1.0e-05 1.0e-04  10e-03 1.0e0¢ 10201 1.0eH0

Exceedance Probahility
F Predeveloped J Postdeveloped
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Work Session 9 — Pipe Vault Design

Detention Tanks (pipe vaults) consist of concrete or corrugated metal pipes buried horizontally and
equipped with control structures at the outlet. A spreadsheet (PondPipe.xls) has been developed
to aid in the design of pipe vaults using MGSFlood. Please note that these BMPs are Category |
(http://www.wsdot.wa.gov/NR/rdonlyres/B415DAA4-2C2A-4CC8-93ED-DOCDBIA46560/0/HRMcategory1.pdf) and need
additional approvals from the HQ and Region Hydraulics Offices and Regional Maintenance
Superintendent before using on the WSDOT project. The design procedure is outlined below.

1. Use MGSFlood with the optimizer to size a hypothetical pond for the project.

2. Enter the outlet works obtained from the optimizer on the spreadsheet PondHydraulics.xls
and size the pipe to develop a vault with volume/discharge characteristics similar to that
obtained from the optimizer.

3. Copy the rating table from the spreadsheet to MGSFlood and route flows to determine the
performance.

Example

A road project will convert 2 acres of till grass to impervious. Due to right-of-way limitations,
the project proponent wishes to use a buried horizontal pipe to detain the runoff. Use
MGSFlood and PondHydraulics.xls to design a pipe vault for the project. Assume a 60” diameter
pipe and use Extended Precipitation Timeseries 13, Puget E 40” MAP.

—

. Start MGSFlood, save the project “Work Session 9”.
2. On the Scenario Tab, configure the predeveloped and Post developed scenarios as follows.
Toggle Optimization on for the pond.

:)ﬁ Scenario 1 : Predeveloped :Iﬂ Scenatrio 2 : Postdeveloped

Roadway Area

W Oper Charnel
+,

Open Channel
: i
u Infilt Trench

u Infilt Trench
Uzer Rating
-'l | Splitter
EVQ CAVFS
H Filter Strip H Filter Strip
-Bioretention - Biorstention

I
Mew Structure LnkZ

Mew Copy Lnkl
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0 Scenario 1 : Predeveloped

Structure

8| Open Channel

n Infilt Trench
leer Rating

E Splitter
&*74 CAVFS
H Filker Stiip

-Bioretention

3. Open the link definition for the pond in the Postdeveloped condition

Tab.

¢ Subbasin Land Use - Roadway Area

Edit:

IFioadway Area

Subbasgin Area r Runaff Components
Cover Ares (&ac)
Till Farest 2000
Till Pasture 0.000
Till Grass 0.000
Cutveash Faorest 0.000
Cutwwash Pasture 0.000
Qutwwash Grass 0.000
Wetland 0.000
Green Roof 0.000
Lzer 0.000
Impervious 0.000

Total [acres] 2.000

'Dk:

Caticel

:ﬂﬂ Scenario 2 : Postdeveloped

@ Subbazin

e Copy

Shucture

Open Channel
u Infilt Trench
Uszer Rating

2 5 plitter

&'74 CAVFS
N Filter Strip
- Bioretention

4. Enter the following information and Click OK.

=5tructure Input Data - Mew Structure Lnk2

Edit:

2% Subbasin Land Use - Roadway Area

|F|-:-adwa_l,l Area

Copy
Image

Funaff Components

Subbasin Area T
Cover Area (ac)
Till Farest 0000
Till Pasture 0.00a
Till Grass 0,000
Outwash Forest 0.000
Outwash Pasture 0.00a
Cutwwash Grass 0000
Wetland 0.000
Green Roof 0.00a
Lizer 0000
Impervious 2.000

Total [acres] 2.000

Cancel

and select the Optimize

J

PondA ault Geometry T

Cutlet Structure|z] T

Infilbration [nput

— Type of Pond

{* Detention [Riser Structure with Orifices, May Include Minor [nfilkration)

£ Infiltration [Riser Structure without Orifices, Infiltration Only]

Optimization Level
" Quick Optimization

{* Full Optimizatior

T Optimization Input T

Sand Filker D ata

I

— Infiltration Ootion

FPond Side Slopes [£H:1%]
Pond Length to 'Width B atio

Battom af Live Storage Elewation [f]

— Imitial Structure Geometry for Optimization
Z1

yertical Side Slopes

4

22

23

g

| om0 |

I 20.00
I 10000

0.

o0 | ooo |

0.00

Low Level Orifice Elevation [ft]

Rizer Crest Elevation [ft)

I 100.00
I 11 05.00

M azzmann Infiltration

™ Canstant Infiltratian

~

—Maszzmann Infiltration

Hydraulic Conductivity [indhr]
Depth to ' ater T able [ft]
v Low Bio-Fouling Patential

¥ fwerage or Better Maintenance

I 0.000
I 100.0

Constant Infiltration Input

60” Above bottom

Conztant |efiltration B ate [indhr] I 0000

Ok

Cancel

5. Click the Simulate Tab. Using the 1 hour time step, click the Route button. Click Yes on the
Warning text box to optimize the detention pond design.
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= MGSFlood - [EX9startfile_detentionpipe.fld

€3 File Edit Options  Help

BHES | {BRR o |2~ EBm

— Selected Precipitation and Evaporation for Simulation: Computational Timestep /
Input: MGSFegion: mdb /
Precipitation: Puget Eazt 40 in_5min |1 Hour j

Ewaparation: Puget East 40 in MAP

Time Step Guidance

r— Simulation Time Span Fite Limi Task - — Time Step
_ lleLimits ‘ Detention Sizing 1-Hour
Start Date: 10/01/ [T933 | 10/011/1933 0000 e I T A — S wr— —
End Date: 10/01/ 3057 R T I —
(158 ears] Structure: Mew Structure Lnk2 mutes
{Fer Preliminary or Test Ry Selected for Optimization on Post Developed Seenatio. hites to 15-minutes

Re the Computation 1 ould you Like ta Optimize this Structure?
Click Y¥es to Raute flows and Optimize, Mo to Route Flaws Withaut Optirizing.
~ Compute Runoff and Rc ent Area Summary
& Compute Stats for Comp Yes o

eloped | Post Developed
\. \(" Comnpute Stats for All S uooosrerormerr T (L= R0 ) P aF Y (=2=R 1) 2 000 2000
R Area of Links That Include
Precipitation/Evaporation [ac) 0.000 0.000
Total [ac) 2.000 2.000
Project Location l Scenario l Simulate 1 Graphs l Toolz ]

6. A Warning text box will appear reporting one of the orifice structures is smaller than the
minimum dimensions. Take note of the orifice dimension and Click OK.

7. The detention pond will return an optimized design but the designer needs to go back and edit
the orifice sizes to meet constructibility and minimum dimensions.

8. On the Scenario tab, click Edit on the New Structure Lnk2 (detention pond) on the

Postdeveloped scenario. On the Pond/Vault Geometry tab, change the detention pond length
to 428 ft and width to 25 feet.

x
E | Outlet Structure(s) T Infiltration Input T Optimization [nput T Sand Filter Data
Structure Hame INew Stucture Lnk2 Plan View
n I T zZn h
Max Pond Elevation [ft) 108,50 ~ -
[Should be 1 foot abowe Structure with Highest Elewvation] —
-
{+ Use Prismatic Pond Geometry { Use Elevation Yolume Table
— Prismatic Pond/¥ault Geometry L
z2 za z4 3 4
Side Slopes ZH:1¥) | oo | om0 | om0 | o000 - oy
Fond Battom Length, L (ft] I 42800
Pond Bottom wWidth, W [ft] | 2500 7o L
Pond Flaor or Bottam of Live Storage Elewation (ft) I 100.00 W
A
Pond Bottom Area: 10700 zq it Elevation View Max Elﬂl'ld
ev.
Pond Yolume At Rizer Crest Elevation:; 53500, cu ft, [1.228 ac-ft)
b aximum Pond Elevation: 58850, cuft, [1.351 ac-ft) 1 H
4 ¥ Pond Floor
44 / or Top of
— Uszer Defined Elevation Yolume Table i(inhry Riser Dead Storaga
Structure
_I Open Pond Elevation-Yolume [nput Screen
Ok Cancel

1. On the Outlet Structure Tab, examine the orifice sizes for constructibility. The bottom orifice
was shown to be 0.674 inches. Specify a bottom orifice diameter that has an associated drill bit
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size. See http://en.wikipedia.org/wiki/Drill_and_tap_size_chart. On this chart, the nearest
drill bit sizes are the 43/64 inch (0.67188) bit, and the 11/16 inch (0.68750) bit. Select the
43/64 inch size and enter 0.672 as the bottom orifice diameter. Also, specify 0.25 inches for
the rectangular orifice length. This is the minimum length for the rectangular orifice. Click OK
to close. Save the file.

=5tructure Input Data - New Structure Lnk2

x|

Pond/ault Geometry I Outlet Structure(s) T Infiltration Input T Optimization |nput T Sand Filter D ata
— Control Drifice/wWeir Structures
Enable Structure Type Control EL [ft] Diameter [in] Orientatian Elbow —_
L e A oo [ ez e Hoeontad O ves [BTUEET
Enable Structure Tupe Control ELL [ft] Length [in] Height [in] Drien?e:tion Elbaw
' |Rectangular Orifice 2 | 0250 | 2417 © Horizontal " Ves
& Vertical * Mo
Enable Structure Type Contral EL [ft] Diameter (in] Orientation Elbow
I~ ICircuIarDlifice jl I o Horizorital 4% e
&l LR
Enable Stucture Type Contral EL [ft] Diarnetar (in] Orientation E [boy
| IEircuIarDlifice jl I % Horizartal
O ertical = No
Enable Structure Tupe Control EIL [ft]  Diameter (in] Orientation E b
I IEircuIarDlifice jl I & Horizortal @ es
£ Yertical " Ho
Enable Structure Type Control EL. [ft] Diameter [in] Orientation Elbow
5 ICircuIarDrifice jl I & Horjzortal 6 es
= Yertical i
— Rizer Structure
Stucture Type Crest EL [ff]  Diameter (in)  Comman L [ft] Rizer Top Open
Cirgular Overflavs Riser =l 10500 | 1800 | 0.01 & ez
" Na
Ok Cancel

Simulate tab

10.Route the design at a 1 hour time step. Click No in the Warning Text box so MGSFlood does not
optimize and change the orifice sizes and pond dimensions.

Flow Duration Plot

FPond Duration Performance
Becursion at 142 OI: -34.4% PAIS||
0.35 fuax Excursion 152 QI to QI -24.0% PASS
’ w Excursion 02 to Q50: 8.3% PASS]]
% Pos Bicursion Q2 to Q50: 11.8% PASS
—. bz
7]
s
=
=
= 0.15 — ] — =0
LI_ 1]
0.10 !
|
0.05 1 — 'i' 2
1 1l_/2|:
—_ - — 1. -
0.00 - L v
1.0e-07  1.0e-Df  1.0e-05 1.0e04 10e03 10e-02 1.0e-01  1.0e+00

Exceedance Probability
A Predeveloped F Postdeveloped
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x
Link Name: New Structure Lnk2 -]
Link Type: Structure
Downstream Link: Mone

T
Prismatic Pond Option Used
Fond Floor Elevation (ft) :100.00
Riser Crest Elevation (ft) :105.00
Max Pond Elevation (ft) ;10550
Storage Depth (f) : 5.00
Fond Bottorn Length (ft) : 4280
Pond Bottam YWidth (ft) ;250
Pand Side Slopes (ft/f) cL1=000 [2=0.00 wi=0.00 W= 0.00
Bottorn Area (sg-ft) :10700.
Area at Riser Crest El (sg-) ;o 10,700.
\ facres) © 0.245
“olume at Riser Crest (cu-ft) : 53,500
fac-ft) : 1.228
Area at Max Elevation (sq-fi) ;10700
facres) @ 0246
"ol at Max Elevation (cu-ft) . 58850
fac-t) :©  1.351
Massmann Infiltration Option Used
Hydraulic Canductivity (infhr) : 0.00
Depth to Water Table (ft) :100.00
Bio-Fouling Potential s Low
Maintenanra * Awarane nr Bettar LI
Report Output Level
" Minimal Output [Compliance Statistics Only) Refresh
' Moderate Dutput [Includes Stats at All Locations]
{* Full Output [Includes Stat Tables, Hydraulic Rating Tables) Close

11.The pond now satisfies the duration standard due to the changes in the orifice structure.

12.0pen PondPipe.xls. Enter the pond volume at the riser crest elevation obtained from the
optimizer. Enter the pipe diameter and length so that the pipe volume approximates the
volume obtained from the optimizer.

Detention Pipe Volume Calculator

Blue Indicates Data Entry Cells, the rest are calculated.

Storage Volume Provided by Horizontal Pipe of Diameter d

Pipe Diameter (d) 5.0 Ft

Pipe Length 2,725 Ft

Overflow

Elevation: 105.00 Ft

Pond Volume at Overflow (cu ft): 53505
Target Volume from MGSFlood: 53500
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13.0nce the Pond Volume at Overflow is about equal to the Target Volume from MGSFlood, copy
the entire blue table on the right hand side of the spreadsheet. DON’T INCLUDE THE COLUMN

HEADINGS!

Bl Fle Edt View Insert Format Tools Data  Wwindow  Help

DEHRIIIQAIF L RB-F(9-0- & =-3F HG9w0: -0 -0 -[B F O[S 5 %
) CALC. BOTTOM LENGTH AND WIDTH OF SEDIMENT STORAGE Use anly when Dividing Berm Z = 2:1 g
14 w &
A [ 8 [ ¢ [ o [ E [ F [GEN H ] [ J [ K [ LT m T8 T o PJ

BN Detention Pipe Volume Calculator W

2 MGS _ sorvareric
L& Blue Indicates Data Entry Cells, the rest are calculated. y Solmane bl
| —
B
| B |
| 7 | Storage Volume Provided by Horizontal Pipe of Diameter d
| 8 | Pipe Diameter (d) 5.0 ft
1 9| Pipe Length 2,725 ft
| 10| Overflow Elevation: 105.00 ft

1
E Pond Volume at Overflow (cu ft): 53505
| 13 | Target Volume from MGSFlood: 53500
| 14 ] 1 Mote: Yolume is increased by 1 for Elevations Greater than Pipe Diameter
| 15 | Pond Volume Table Because Routing Routine Requires Increasing Pond Yalurme
| 16 | Circular Section Geometry Read from CircularSections Tab ** Copy Tahle below to MGSFlood Program Elevation Vulumwreen
| 17 | elev. Wetted Area storage | storage DONT INCLUDE THE COLUMN HEADINGS!
| 18 | ft yid s.f. cu.ft. (ac.ft) ELEV (FT) Top Area (Dummy) VOLUME (CU FT)
|19 100.00 0.000 0.000 0 0 100.00 10.0 0.
| 20| 100.20 0.040 0.263 715 0.016 100.20 10.1 7l
| 21| 100.40 0.080 0735 2003 0.046 100.40 10.2 2003
| 22| 100.50 0.120 1335 3638 0.084 100.60 103 3638
| 23| 100.80 0.160 2028 5525 0127 100.80 10.4 5525
| 24 | 101.00 0.200 2795 7BI6 0175 101.00 10.58 TE16
125 | 101.20 0.240 3623 9871 0.227 101.20 10.6 9871
| 26 | 101.40 0.280 4800 12263 0.252 101.40 10.7 12263
| 27 | 101.50 0.320 5418 14763 0333 101.60 10.8 14763
| 26 | 101.80 0.360 6.365 17345 0.398 101.80 10.9 17345
| 29 | 102.00 0.400 7335 19586 0.459 102.00 11.0 19968
| 30| 102.20 0.440 8320 22672 0.520 102.20 L 22672
| 31| 102.40 0.480 9.318 25330 0.553 102.40 1.2 25380 —
832 102,50 0.520 10318 28115 0.645 102.60 11.3 28115
133 | 102,50 0.560 11.315 30833 0.708 102.80 1.4 30833
| 34 | 103.00 0.600 12300 33518 0.763 103.00 1.5 33518
25| 103.20 0.640 13270 36161 0.830 103.20 11.6 36161
| 36 | 103.40 0.680 14218 38743 0.859 103.40 1.7 35743
|37 | 103.60 0.720 15135 41243 0.947 103.60 11.8 41243
| 36 | 103.80 0.760 16.0100 43627 1.002 103.80 11.9 43627
L=EL 104.00 0.800 16.840 45889 1.053 104.00 120 45889
| 40| 104.20 0.840 17,608 475980 1.101 104.20 {12 47980
| 41 | 104.40 0.880 16.300 49866 1.145 104.40 122 45865
| 42 104.60 0.920 18.900 51503 1.182 104.60 12.3 51503
| 43 | 104.50 0.960 19.373 52790 1212 104.80 12.4 52780
| 44 | 105.00 1.000 19635 53505 1228 105.00 125 53505
| 45 | 105.20 1.040 19.635 53505 1228 105.20 126 53506
| 46 | 105.40 1.080 19635 53505 1228 105.40 127 53507
| 47 | 105.60 1.120 19.635 53505 1.228 105.60 128 53508

4 N5 AN 1 1AM 10 R35 R3E05 1% 105 A 174 &3AM3 >
4 <4 » »l| PondConfi CircularSections | 4 | | LIJ_‘
Ready LA

Aistart| | O] (@ @ > | (O] sent ttems =i | - Rei RE: Techmi... | ) Citlexia MGS... | B MasFTraininge. . | 1) jurkyfies.doc -... | £ MesFlood - [Ex... | (3 Criprogram Fike... ”lﬂ Microsoft Exc... | O[T D Ly 88 5:31PM
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14.0n the New Structure Lnk2 (detention pond), click the Use Elevation Volume Table. Then click
the Open Pond Elevation Volume Input Screen.

=5tructure Input Data - New Structure Lnk2 il

Pond/ ¥ ault EBDthI}'T Outlet Structure(s) T Infiltration Input T Optimization [nput T Sand Filter Data
Structure Hame INew Shucture Lnk2 Plan View
: T Y pa )
el Max Pond Elevation [ft] 1058.50 ~ ‘Y -
[Shout above Structure with Highest Elewvation)
d o
(" Use Prismatic Pond Geometry i+ llse Elevation Volume T ablei
— Prismatic Pond/¥ault Geometry L
21 z2 za z4 23 Z4
Side Slopes [2H: 1) | ooof | ooo | o000 | ooo - —
Pand Battarn Lenagth, L [ft] | 42800
\
Pond Bottom Width, w [ft] I 25.00 k_J 72 ‘L
Fond Floor or Bottomn of Live Storage Elewvation [ft] I 100.00 W
Pond Bottom Area: 10700, sqft Elevation View Max Elund
ev.
Pond Volume At: Riger Crest Eleswation: 53500, cuft, [1.228 ac-ft]
t amimunn Fond Elevation: 58850, cuft, [1.251 ac-ft) 1 H
Z /" Pond Floor
44 /" or Top of
\ —User Defined Elevation Yolume Table i(inhry Riser Dead Storaga
Structure
\A;I Open Pond Elevation-¥olume [nput Screen
Ok Cancel

15.Paste the rating table from the spreadsheet to the Pond Elevation-Volume Table.

. Pond Elevation-¥Yolume Table x

Edit

Elewvation-Surface AreaVolume Values
Muzt be Increasing

Row [Elevift  [Surfsrea(sf) |volume cu-f) [
1 100,00 10.0 0.0
2 100,20 10.4 715.0
3 100.40 10.2 2003.0
4 100,60 10.3 3635.0
5 100,80 10.4 55250
B 101.00 10.5 7E16.0
7 101.20 106 9571 .0
B 101 40 10.7 122630
g 101 50 10.5 147630
10 101 30 10.9 173450
11 102.00 11.0 18938 0
12 102,20 1.4 226720
13 102 40 11.2 253900
14 A0 BN 414 = =414 8N

Ok, | Cancel

16.Click OK to close the Pond Elevation-Volume table.
17.From the Simulate Tab, Click Route. Make sure the Optimize box is not checked.
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18.Check the performance. In this case, the performance was met and we’re finished. If the
performance had not been met, then a longer pipe would have been needed.

Flow Duration Plot

Pond Duration Performance
Brcursion at 172 Ld: 47 3% PASS |
025 s BExcursion 142 02 to 02; -47 2% PASS
: x BExcursion 0F to 050: -41 7% PASS]
& Pos Bxcursion 02 to Q50; 0.0% PASS
IO 1 i 1
o
Y
=
=
g 0.4 —11T — . T T T T
LI_ 1
010 |
S
I T )
: i
0.0%F 1 —H — T -
; N
—] - __1. — a -t L L -
0.00

1.0e-07  1.0e-06 10e-05 A0e-04 10203 1002 1.0e-01  1.0e+H0

Exceedance Probatility
J Predeveloped J Postdeveloped
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Work Session 10 - Filter Strip Design Example

A new section of highway is to be constructed near the city of Des Moines. Design two on-line
filter strips for water quality treatment, one for each direction of travel. Size a flow control pond
downstream of the filter strips to the flow duration standard.

Note: Filter strips are sized for water quality treatment using the Water Quality design discharge
rate from MGSFlood and design equations in Chapter 5-4 of the HRM. Once the strips are designed,
they can be included in the model to account for flow attenuation for detention sizing.

PFo;ect Location Map
The configuration consists of one 12-foot lane with an 8-foot shoulder in each direction. The
project is in one TDA, which is 2,500 feet long. Assume runoff sheet flows from the roadway to
the filter strips. At the bottom of the filter strips, runoff runs along the toe of slope to the cross
culvert and drain into the detention pond. Assume no other offsite areas drain to the pond except
the roadway, filter strips, and pond tract.

2500 ft Cross Culvert Filter Strip, width x

Target Forest=2.29ac =~ |--—-—-—-—-—---—"-"-"-"-"-"-"-"-~"-—~——~—-- 40 feet

Total New Impervious Filter Strlp, width x

Surface = 2.29 ac

Pond Tract
0.25 ac

Predeveloped Condition Developed
(Assume Forested) (Impervious and Till Grass)
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Design Steps:

+»+ Size Filter strip for one direction of travel.

+ Copy the filter strip link and connect them to route flows to the pond

+ Include the filter strip area in predeveloped land use

+ Size the pond, which will receive runoff from both directions of flow after passing through
the filter strips.

Start Program, Save Project File

1.

2.

Start program from Windows Start button
Start-Programs-MGS Software-MGSFlood

Click File Save as, Enter “DesMoinesWQ1” for file name. Create project folder when prompted

Project Location Tab

3.
4.
5.

Enter project name, analysis title, and comments.
Check the Extended Precipitation Timeseries Option Button

Compute the mean annual precipitation using the calculator,
Lat= 47.405 deg, Long=122.320 deg =37.7" MAP

Select Climate Region 12 Puget East 36 in MAP from the drop down list box.

Determine the flow rate to the filter strip for sizing using the 2008 HRM 5-4.1.3 equations.

Land Use

7.

Enter Pre- and postdeveloped area.

Predeveloped:

Forest: =1.148 ac

For SCS Type C soil, use Till

(Note: We don’t know the size of the filter strip yet and we’ll need to account for it in the
predeveloped condition once we compute its size.)

Postdeveloped:

Impervious: 1.148 ac
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8. Configure the predeveloped and post developed Scenarios as shown below. This first step we
just want the water quality design discharge rate so we can size the filter strip.

mﬂ:enario 1 : Predeveloped

:ﬁ Scenario 2 ; Postdeveloped

Roadway

Roadway

Mew Filter Strip Lnk1

N’@ CAVFS
H Filter Strip

-Bioretention

H Filter Stip
- Bioretention

9. Enter the land use for 2 of the roadway as shown below.

¥ "
i Scenatio 1: Predeveloped s 5cenario 2 : Postdeveloped
Copy .
Impart.... [ Print....
Bl | -4 cubbasin Land Use - Roadway x| 5 Subbasin Land Use - Roadway
i Edit:
@ Subbasin Edit
|Rioadway |Roadway
= Copy =
Subbaszin Area T Runoff Components Subbaszin Area T Fiunaoff Components
Shucture
— Cover Area (ac) Cover Area [ac)
N
P | Pt Chaninel Til Forest 1148 Til Farest 0.000
Till Pazsture 0.000 Till Pasture 0.000
- Irfilt Trench Til Grams 0.000 Till Grass 0.000
. Outwash Forest 0.000 Qutvwash Forest 0.000
Uszer Rating Outrash Fasture 0,000 Cutwvash Pasture 0.000
. Outweash Grass 0.000 Cutveash Grass 0.000
Spliter itland 0.000 Wietland 0.000
& CavES Green Roof 0.000 Green Roof 0.000
User 0.000 User 0.000
H Filter Strip Impervious 0.000 H Filter Ship Impervious 1.1 433
Total [acres] 1.148 " - . Total [acres] 1.148
- Bioratention [ Bicetention
Ok | Cancel | Ok | Cancel |
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10. Right click on the filter strip in the Postdeveloped scenario and select edit. Make sure to
uncheck the box called “Include Precipitation and Evaporation on Filter Strip”. Note that the
dimensions for the filter strip below do not influence the water quality design discharge that
we are trying to calculate.

% Filter Strip (Post): New Filter Strip Lnk1
[Mew Filter Stiip Lrk1

Structure Name

Vegetated
Filter Strip
Runoff Area Optionally Include
\ Precipitation and
Evaporation

Uncheck

1 w Flow Path
\ z \+’/’_ L
Include Frecipitation and Evaparation on Filter Stip

4.00
0,350

\\"\:\

1000 Slope (2]

20.00

Length [ft)
“whidth [ft]

Manningz: n Roughnesz

Infiltration Option
% Massmann Infilration ¢ Constant Infiltration ‘

Massmann Infiltration Inpu
Hydraulic Conductivity (in/hr) 0.000

Depth ta\w ater Tablz [ft) 100.00

|V Average or Better Maintenance

I 0.o0

Congtant Inkiltration Input
’7E0nstant Infiltration Fate [indhr)

[ Low Bio-Fouling Pobential
Effective Infiltration B ate [indhr]

Ok | Cancel

0.000

Simulate Tab,
11.Use the full period of record. Set the time step to 15-minutes. Click the Route button to start
the simulation.

% MGSFlood - [EX10startfile_basicFilterstrip.fld]
£2 File  Edit

FEHE iR (@M EBQ

Options  Help

~Selected P and Evaporation for Simulation: — - Computational Timestep
Input: MGSRegions.mdb /
Precipitation: Puget East 36 in_Smin 15 Min j
Evaporation: Puget East 36 in MAP Time Step Guidance
— Simulation Time Span — Task Time Step
File: Limits Detention Sizing 1-Hour
Start Date: 1007/ [19339 1040141939 00:00 WQ Wet Pool Volume | 15-minutes or 1-hour
End Date: 10401/ [2037 104012097 00:00 WQ Rate Sizing 15-minutes
[158 Years) CAVTS Sizing 15-minutes
[For Preliminary ar Test Runs, Shorten the End Date to Conveyance $izing 5-minutes to 15-minutes

Feduce the Computation Time, e.g. 10/1,/1998]

— Compute Runoff and Route Through Net
= Compute Stats for Compliance Subbazin/LinkOnly

{* Compute Stats for All Subbasine/Links in Metwork

P Route |

Project Location l Scenario L

MGS Flood - Training Problems

— Pred | t/Post D t Area Summary
Predeveloped  [Post Developed
Total Subbasin Area [ac] 1.148 1.148
Area of Links That Include
Precipitation/E vaporation [ac) 0.000 0.000
Total [ac) 1.148 1.148
Graphs l Toolz ]
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Scenario Tab,

12.Right click the filter strip link on the Postdeveloped scenario and select “Link WQ Statistics” to
determine the “on-line” design discharge rate for the filter strip.

Splitter
Q
Q By-pass
Treatment Treatment
Pond A Pond A
Upstream of Detention Upstream of Detention
Facility, Off-Line Facility, On-Line

13.Click the Compute Water Quality 15-minute Design Discharge for Link Inflow button. On-line
and off-line discharge rates will be reported on the screen and in the project report. Our filter
strip is on-line (no bypass structure) so we’ll use the on-line discharge rate for sizing the filter
strip.

On-Line Rate: Qwq-0.148 Off-Line Rate: Qwq-0.080 cfs
;

T Flows Splitter Caleulatar ]

_I Compute Water Quality Treatment Volume for Link

Computed B asic wet Pond Yolume, 317% Exceedance [cu-fit): 4714,
Computed Large ‘Wet Pond Yaolume [Phosphorous Control), 1.5*B asic Yolume: [cu-f): 7072
Time ta Infilteate 91% Treatment Yolume, [@pplies to Infiltration Facilities) [T

_I Compute Infiltration/Filtration Statistics

452 B2 ac-f Percent Treated —
Uit ez sialene = (Infilated+Fitered)/Tctal
Tatal Runaff Infilrated 0.00 ac-ft 0.00%
Tatal Runaff Filtered 0.00 ac-ft 0.00%
_..|Compute 2-yr Discharge Rate for Link Outflow {cfs)

_I Compute Water Quality 15-Minute Design Discharge for Link Inflow
On-Line Facility Design Dizcharge Fate [cfs]: 0.148]
Off-Line Facility Design Dizcharge R ate [cfs): 0.080

Cloze: |

14. Size Vegetated Filter Strip (Use the equations in the HRM 5-4.1.3)
a. Apply Adjustment factor to design flow rate
Filter Strip Design Rate: Qvfs= kQwq
k = 1.41 (Pg-month) - 0.052
6-Month, 24-Hour Precipitation for project = 1.5 inches
k =1.41 (1.5) - 0.052=2.06

Qvrs=2.06"0.148= 0.305 cfs
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b. Calculate the design flow depth at Qvss. The design flow depth is calculated based on the
length of the vegetated filter strip (same as the length of the pavement edge
contributing runoff to the vegetated filter strip) and the lateral slope of the vegetated
filter strip parallel to the direction of flow. Design flow depth is calculated using a form
of Manning’s Equation:

|: nQ. . ‘_?f;
yv=| ———
149757 |

where: Qs = vegetated filter strip design flow rate (cfs)
n = Manning’s roughness coefficient. Manning’s n can be adjusted by specifying soil
and vegetation conditions at the project site, as specified in Table RT.02.1
L = length of the vegetated filter strip parallel to the pavement edge (ft)
s = slope of the vegetated filter strip parallel to the direction of flow (ft/ft).
2%< s < 15%

For this project, Qvfs= 0.305 cfs, s=10%, L=2500 feet, n=0.20 (fully compacted and
hydroseeded)

v=((0.20*0.305)/(1.49*2500*0.10".5))"3/5=0.00268 feet

c. Calculate the design flow velocity passing through the vegetated filter strip at the
vegetated filter strip design flow rate.

where: Vyq = design flow velocity (ft/sec)
y = design flow depth
L= Length of filter strip.

Vwq=0.305/(2500*0.00268)=0.045 ft/s
d. Calculate the vegetated filter strip width. The width of the vegetated filter strip is

determined by the residence time of the flow through the vegetated filter strip. A 9-
minute (540-second) residence time is used to calculate vegetated filter strip width:

W =540 VWQ
where: W = vegetated filter strip width (ft)
Vwq = design flow velocity
A minimum width of 8 feet is recommended in order to ensure that the long-term
effectiveness of the vegetated filter strip will occur.
W=540%0.045= 24.6 feet
Area of each filter strip: 24.6’*2500’= 1.410 ac.

Go back and design a stormwater pond to mitigate runoff and include both upstream filter
strips. We’ll have to include the area occupied by the filter strips and detention pond.
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Predeveloped Scenario
15. Modify the existing predeveloped scenario to the following information below:

m Scenario 1 : Predeveloped

@

Roadway MNEB

@

irassy Emmbankrment SB

@

srassy Embankment ME

=

Mew Copyr Lokl

@

Fond Tract

-Eiuretentiun

Note that the grassy embankment subbasins in the predeveloped scenario will not receive flow
control. They will be represented as “flow through” area and should be checked against the 50%
Rule.

:ﬂﬁ:enario 1 : Predeveloped :ﬂﬁ:enario 1 : Predeveloped

.._.:- 5Subbasin Land Use - Roadway NB i -;__:ﬂ Subbasin Land Use - Grassy Embankment NB
Edit: Edit
IHoadway MNE |Grassy Embankment MB
Subbaszin Area T Fiunoff Companents Subbasin Area T Runoff Components
Cover Area (ac) Cowver Area (ac)
Till Forest 1148 Till Farest 0.000
) Till Pasture 0.000 . Till Pasture 0.000
G Irfitt Trench Til Grass 0.000 ||Vl Ve Til Grass 1.410
. Outwash Forest 0.000 . Qubwash Forest 0.000
User Rating Cutwash Pasture 0.000 User Riating Outwazh Pasture 0,000
- Outwash Grass 0.000 S Oubwash Grass 0.000
E S wistland 0.000 E v Wietland 0.000
& CAVES Green Roof 0.000 & CAVFS Green Roof 0.000
User 0.000 Lzer 0.000
H Filter Strip Impervious 0.000 H Filter Strip Imper+ious 0.000
Total [acres] 1.148 Total [acres] 1.410
- Bioretention - Bioretention

Cancel Ok i| Cancel
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(L Scenario 1 : Predeveloped

4 Subbasin Land Use - Roadway SB x| ibjse .l___:g Subbasin Land Use - Grassy Embankmenkt SE
s "
Edit & Subbaszin Edit
|Floadwa_l,l B i Copy |Grass_l,l Embarkment 5B
ol Copy =
S ubbasin Area "’ Runoff Components Subbasin Area T Runaff Campanents
Shucture
= Cover Area (5] Open Channel ?ﬁ\:r " Ares (a;)DDD
o Till Farest 1148 - Tf” P°: o
Till Pasture 0.000 - Infilt Trench e :
- Infilt Trench Til Grass 0.000 Till Grass 1410
. Outwash Forest 0.000 User Rating Al orest DiEs
Uszer Rating Entorazh Pastiure 0000 Outwash Pasture 0000
i Outwash Grass 0.000 Splitter Svjt‘l"’a:h Elizss g'ggg
E plter Wetland 0.000 p . a"R - o ono
2y caves Green Raaf 0.000 m CANES TEen how :
Uz 0000 User 0.000
Total [acres) 1.410
Total [acres] 1.148 e .
. 1aretention
- Bioretention -

Cancel

Mk

Caneel

1 : Predeveloped

Capy
Image

@ Subbaszin il
|F'ond Tract
e Copy
Subbasin Area T Rurnoff Companents
Shucture
; Cowver Area (ac)

Dpen Channel Till Forest 0.000

Till Pasture 0.000
G !nfit Trench Til Grass 0.900

Oubweash Forest 0.000
S| ser Rsting Outwash Pasture 0.000

. Outvwash Grass 0.000

E Splitter Vetiand 0,000
& CAVFS Green Roof 0.000

Lser 0.000
H Filter Strip Impervious 0.000

Total [acres] 0.500
-Bioretenlion

Cancel
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Postdeveloped Scenario

16. Modify the postdeveloped scenario to the following information below:

Roadway SB

: Postdeveloped

‘ Roadway MNBE

¥ ¥
Filter Strip Lnkl ME Filter Strip Lnkl SE
H Filter Sirip @
- Bioretention Fond Tract
Mew Structure Lok
:ﬂ Scenario 2 : Postdeveloped :ﬂ Scenario 2 : Postdeveloped

1,_; Subbasin Land Use - Roadway NB ;__:ﬂ Subbasin Land Use - Roadway SB
@ Subbazin Edit @ Subbazin Edit
* Copy IFioadwa_l,l ME * B |Floadwa_l,l SB
Subbaszin Area T Runoff Components Subbasin Area T Runoff Compotients
Stucture
- Cover Area (ac) -~ Cover Area (ac)
.
Py pen Channel Till Farest 0.000 pa] Upen Channel Til Ferest 0.000
) Till Pasture 0.000 . Till Pasture 0.000
- Infilk Trench T — R - Infilk Trench T AT
User Rating COutwash Forest 0.000 Wz Rl Outwazh Forest 0.000
Outwash Pasture 0.000 Oubwash Pasture 0.000
E Spliter Outwash Grass 0.000 E Splitter Oubwash Grass 0.000
Wietland 0.000 Wyietland 0.000
& CAVES Green Roof 0.000 & CAVFS Green Roof 0.000
Uzer 0.000 Lzer 0.000
H Filker Strip Impervious 1145 H Filker Strip Impervious 1145
n _ _ Total [acres] 1.148 n . . Total [acres] 1.148
- Biaretention - Biaretention

Cancel

MGS Flood — Training Problems Page P-109



:ﬂ Scenario 2 : Postdeveloped

..__:- Subbasin Land Use - Pond Track
@ Subbazin Edit
’ B |Pond Tract
Subbazin Area T Funoff Companents
Stucture
-~ Cover Area (&)
N
pa] Upen Channel Till Forest 0.000
nfilt Trench Till Fasture 0.000
- Till Grass 0.000
Wz Rl Outwash Forest 0,000
Outwash Pasture 0.000
E Splttsr Cutwash Grass 0.000
Wietland 0.000
& CavFS Gresn Roof 0.000
User 0.000
H Filter Strip Impervious 0.900
. Rttt Total [acres] 0.900
- laretention

Cancel
Filter Strips

Enter the size of the filter strip determined from the hand calculations. We’ll include precipitation
and evaporation on the filter strip so we don’t need to include the filter strip area in the land use
defined in the subbasins. Click OK. Note that the filter strip areas in the postdeveloped condition
will not receive flow control and will be considered as “flow through” areas. They will be checked
against the 50% Rule.

I |

2% Filter Strip (Post): Filter Strip Lnkl NB

Structure Mame IFiIter Strip Lnk1 MB

Vegetated
Filter Strip

Optionally Include
Precipitation and
Evaporation

Runoff Area \

s

Flow Path
r 4
Infiltration l \+’//
¥ Include Precipitation and Evapaoration on Filker Skip
Length it [ Eo00 Slope (2 oo
Wwidth [ft] 2460  Mannings n Roughness 0,200

— Infiltration Option
{* Mazzmann Infiltration £ Congtant [nfiltration

— Mazsmann Infiltration Input Constant Infiltration Input—————————
Hydraulic Conductisaty [indhr) 0.000 Canstant Infiltration B ate [indhr) I
Drepth towater T able [ft) 100.00

v twerage or Better Maintenance

¥ Low Bio-Faouling Patential

Qb Cancel
E ffective Infilration P ate [indhi] 0.000 |

MGS Flood — Training Problems Page P-110



Now we need to create a filter strip for the south bound lanes. Since the NB and SB filter strips
are identical, we can copy the NB filter strip and use it for the SB side. Click the Filter Strip Lnk1
NB icon to select it. Right click and then click copy. Right click on a blank area of the window
and click paste. We now have a copy of the filter strip that we can use for the other travel lane
(SB side).

% Filter Strip (Post): Filter Strip Lnk1 SB |

Shructure Mame IFiIter Stip Lnk1 SB

Vegetated
Filter Strip

Optionally Include
Precipitation and
Evaporation

Runoff Area
X

W Flaw Path
zZ \P””’_
Infiltration l

[v Include Precipitation and Evaporation on Filter Strip

Lendgth [ft] 25000 Slope (2] 10.00
Wfidth [Ft) 2460  Mannings n Roughness 0.200

— Infiltration Option
t* Mazzmann Infiliation € Constant Infikration

—Maszmann Infiltration Input Constant Infiltration Input
Hydraulic Conductivity [indhr] 0.000 Conztant Infilteation Fate [inhr] IW
Depth to YW ater Table [ft) 100.00

¥ Awerage or Better Maintenance

[¥ Low Bio-Fouling Potential
Effective Infiltration B ate [indhr] 0.000

Ok | Cancel

17.Select the pond and toggle Optimize On.

R Scenario 2 : Postdeveloped
=

?%

- Infilt Trench
. Uzer Rating

| Splitter

Filter Strip Lnkl NE Filter Strip Lnk1 SE
E@ CAYVFS
H Filter Strip 2
- Bioretention Fond Tract

Mew Stucture Lnkz
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18.Edit the pond and select the Optimization Data Tab. Enter the following information and click
OK. SAVE the project.

=5tructure Input Data - New Structure Lnk2 ﬂ

FPandMfault Geometr T Olutlet Structure]s) T Infiltration lnput T Optimization Input T Sand Filter Data

— Type of Pond Optimization Level
% Detention [Fizer Structure with Orifices, May Include Minar [nfiltration) = Guick Optimization
7 Infiltration [Fiser Stucture without Orifices, [nfiltration Qe ¢+ Full Optin
— Initial Structure Geometry for Optimization
1 22 23 24
Pond Side Slopes [ZH:14) | 300 | 200 [ 300 | 3m0
Pand Length ta \width R atio I 3.00 Lew Level Orifice Elevation (ft) I 100,00
Battarm af Live Starage Elesation [ft] I 100.00 Rizer Crest Elewvation [ft] I 10200
r Infiltration Option
& Massmann Infitration
™ Constant Infiltration
— Maszsmann Inkiltration Constant Infiltration Input
Hydraulic: Conductivity (indhr] I 0.000
it wtfeten Tl (1 I e Cotstant Infilration R ate [indhr) 0,000
v Low Bio-Fauling Patential
v Awerage or Better Maintenance

Ok Cancel

Simulate Tab

19. Route the design using 1 hour time steps. Click Yes on the Warning text box to optimize the

pond design. Note that the area summary shows slightly different area in the predeveloped
and postdeveloped conditions. This is due to rounding.

% MGSFlood - [EX10startfile_basicFilterstrip.fld]
&2 File Edit Options Help

EEHES FBER (@Bl

— Selected Precipitation and Evaporation for Simulation: — - Computational Timestep
Input: MGESRegions mdb

P

Precipitation: Puget East 36 in_Smin 1 Hour j‘
Evaporation: Puget East 36 in MAP

Time Step Guidance

— Simulation Time Span Fis Lim Task _ — Time Step
llp Wi Detention Sizing 1-Hour
Start Date: 1040714 (1939 1040141333 00:00 WQ Wet Pool Volume 15-mimutes or 1-hour
End Date: 10401/ [__"" m— | 15-minutes
[158 Years) 15-minutes
[For Preliminam or T Struckure: Mew Struckure Lnk2 S-minutes to 15-mmutes

Feduce the Comp. Selected For Opkimization on Post Developed Scenario,

—— ‘wiould yvou Like ko Optimize this Struckure?
\ — Compute Runoff ¢  Click Yes to Route Flows and Optimize, Mo ko Route Fows \yithout Optimizing.

" Compute Stats fc

elopment Area Summary

Predeveloped  |Post Developed
8 Yes Mo
+ Compute Stats fc E.016 2195
Area of Links That Include
Foute / Frecipitation/E vaporation [ac) 0.000 2810
/ Total [ac] 6.016 £.006

Results for Full Optimization are shown below.
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Flow Duration Plot

2.0
Pond Duration Performance
Proursion at 162 [12: -6.5% RASS |||
hibx Bxcursion 162 02 to O2: -4.4% PASS
fvax Excursion 02 to 050: 4.0% PASS |
1.5 % Pos Bcursion OF to Q500 3.3% PASS ] |
w
“
=
a0
E 1.0 == SR = = = H =
[T 1]
it
-I_ |
0.4 !
I "-'-n:
A | [ RN il 2
LA - T I g i 1 B
0.0 i —— 1

10e-07  10e-0f  10e-05 10204 1003  10e02  10e-01 10400

Exceadance Prohability
J Predeveloped ' Postdeveloped

20.The detention pond will return an optimized design but the designer needs to go back and
check a few things including:
e Are the orifices sizes constructible?

¢ Does the designed pond footprint fit into the pond tract guessed at the beginning of
this exercise? It was initially guessed to be 0.900 acres.

e Does the Flow Through Area exceed the 50% rule? If so, the flow through area must
be reduced to meet the 50% rule.

e Overflow and emergency overflow designs need to be completed per the FC.03 BMP
description in the Highway Runoff Manual. This example problem will not cover these
hand calculations.

21.0n the Scenario tab, click Edit on the New Structure Lnk2 (detention pond) on the
Postdeveloped scenario. On the Pond/Vault Geometry tab, change the detention pond length
to 265 ft and width to 88 ft. Set the maximum elevation to 104.00 ft to give the 1 foot of

freeboard.
x|
Pond/Yault EeumelryT Cluthet Structure(s) T Infiltration [nput T Optimization [nput T Sand Filter D ata
Structure Name INew Structure Lnk2 Plan View
r' b
Max Pond Elevation (ft) 10411 T 71 .
[Should be 1 foot sbove Stucture with Highest Elevation) -
-
i+ Usze Prismatic Pond Geometry  Use Elevation ¥Yolume Table
— Prismatic Pond/¥ault Geometry L
z1 zz z3 z4 <3 Z4
Side Slopes [ZH:1v) | 30 | a0 | 300 | 300 | 4
Pand Battann Length, L (i) I ZE500
Pond Botbom Wwidth, W [ft] I 9500 G—
Pand Flaar or Bottom of Live Storage Elewvation (ft) I 100.00 W
Pond Bottom Area: 23320, zqft Elevation View Max Eund
ew.
Pond Yolume At Rizer Crest Elevation: TIFEY. cuft, [1.831 ac-ft)
b aximum Pond Elevation: 110883, cuft, (2546 ac-ft) 1 H
Z ¥ Pond Floor
AR . /" or Top of
—User Defined Elevation Yolume Table itinhr) Riser Dead Staraga
Structure
_I Open Pond Elevationolume [nput Screen
Ok Cancel
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22.0n the Outlet Structure Tab, examine the orifice sizes for constructibility. The bottom orifice
was shown to be 1.742 inches. Specify a bottom orifice diameter that has an associated drill
bit size. See http://en.wikipedia.org/wiki/Drill_and_tap_size_chart. Select 1.750 inches for
the bottom orifice diameter. Also, specify 0.800 inches for the rectangular orifice length.
Click OK to close. Save the file.

=5tructure Input Data - New Structure Lnk2 ll

FPond/ ¥ ault Geometry T Outlet Structure(z] T Infiltration Input T Optimization Input T Sand Filter D ata

— Control Orifice/wWeir Structures

Enable Structure Type Control EL [ft] Diameter [in) Orientation Elbow g
V" | Circular Orfice =l 10000 | 1750 = G Horeontal e | NalWiater
: . . € Vertical T =ty
Enable Structure Type Control EL [ft] Length [in) Height [in] Orientation Elbow —_—
¥ | Rectangular Orifice Tl mes | T 143 C Horzontal O es
% Vertical « Mo
Enable Stucture Type Control EI [ft]  Diammeter [in] Orientation Elbow
o ICircuIarDrifice jl | & e
N
Enable Structure Type Contral EI [ft]  Diarneter [in) Orientation
o ICilcuIarDrifice jl I & Harizontal
! Yertical
Enable Stucture Tepe Contral ELL [ft]  Diameter [in) Orientation Elbow q
I= ICilcuIarDrifice jl I & Horizontall - 6 es \
! Wertical  Ho
Enable Structure Type Control EL [ft] Diameter [in) Oriertation Elbow
5 ICircuIar Orifice jl I % Horizontal - % ez

1 Yertical L

~ Riser Structure

Stucture Type Crest EL [ft]  Diameter [in)  Common L[] Rizer Top Open
Circular Overflaw Riser 4 | I 1800 | 0.ov F Yes
" Nao
Ok Cancel

Simulate tab

23.Route the design at a 1 hour time step. Click No in the Warning Text box so MGSFlood does not
optimize and change the orifice sizes and pond dimensions.

= MGSFlood - [EX10startfile_basicFilterstrip.fid]

£2 File Edit Options  Help

EEHE | {B2R- ~ 2= E@M

—5elected Precipitation and Evaporation for Simulation: Computational Ti tep
Irnput: MG SRegions.mdb /
Precipitation: Puget East 36 in_5Smin |1 Hawr ﬂ

Evaporation: Puget East 36 in MAP Time Step Guidance
— Simulation Time Span — | Task _ — Time Step
File: Lirnits | [ Detention Sizine 1-Hour
start Dote: 10 T A e | 15-minutes or 1-hour
End Date: 104 T s
(158 Year Structure: Mew Structure Lnk2 }2 m!nutes
Selected for Opkimization on Post Developed Scenatio, J-minutes
Far Preliminan Would wou Like ko Qptimize this Structure? S-minutes to 1 5-minutes
[ ’
Reduce the C Click Yes to Route flows and Optimize, Mo ko Rouke Flows Without Optimizing. J—
— Compute Run T Mo P Development Area Summary
" Compute St Predeveloped  |Post Developed
\ & Compute Stats far All SubbasingLinks in Mebwark Tatal Subbasin Area [ac) EO1E 3195
- .
Area of Links That Include
Frecipitation/E vaporation [ac] 0.000 2810
Total [ac) 6.016 6.006
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Flow Duration Plot

20
Pond Duration Performance
Proursion at 102 [2: -3.8% PASS |||
P Becursion 1/2 02 to Q2: -3.0% PASS
fiEx Excursion 02 to O50: 0.3% PASS |
15 % Pos Bxcursion 0 to 250: 1.1% PASS || ]|
W
fraks
=
k=30
E 10 |- o A8 = = = H =
TR 1
Il
I
0.5 l
T-. [==r=thb
1 IR A CCUHE L Lz
T 0 1 A M il Bl E
0o J L
1.0e-07  10e-06  1.0e-05  1.0e-04  10ed3  10e02 1001 1.0e+00

Exceedance Prohability
S Predeveloped F Postdeveloped

24.The pond satisfies the duration standard with the new changes to the orifice structure and
increased pond size.

25.Check to make sure the calculated pond area fits in the assumed pond tract area. View the
Project Report either from the File-Print menu, from the icon on the tool bar, or by opening
the .rtf file with a word processor.

x
LA IS SA i L 1O ;I
Prismatic Pond Option Used
Pand Floor Elevation (ft) :100.00
Riser Crest Elevation (ft) : 103.00
Max Pond Elevation (ft) :104.00
Starage Depth (ft) ;300
Pond Bottom Length (ft) : 2650
Fond Bottom Width (ft) . 830
Pond Side Slopes (ft/ft) :L1=3.00 [2=3.00 Wi=300 W2=3.00
Bottorm Area (so-ft) © 23320
\ Area at Riser Crest Bl (sqft)  © 29,998, _
(acres) : (0.689
“olurme at Riser Crest (cu-ft) © 79767
\ (acft) @ 1.831
Area at Max Elevation (sg-fi) © 323685,
(acres) : 0743
ol at Max Elevation (cu-ft) . 110,853
(ac-ft) : 2546
Massmann Infiltration Option Used
Hydraulic Conductivity (inhr) : 0.00
Depth to WWater Table (f) ;- 100.00
Bic-Fouling Potential : Low
Maintenance : Average or Better

Riser Geometry

=
Fieport Output Level
= Minimal Dutput [Compliance Statistics Dnly) Refresh |

¢ Moderate Output [|ncludes Stats at All Locations)
 Full Output [Includes Stat Tables, Hydiaulic Rating Tables) Close

The pond tract was guessed to be 39,204 square feet (0.900 acres). The pond area at the
riser crest is shown to be 29,998 square feet (0.689 acres). The area at the maximum
elevation is 32,368 square feet (0.743 acres). The calculated pond fits into the guessed
pond tract area. Since this pond has flow through area, it has to be checked against the 50%
rule.

26.Determine the flow rate of the flow through area. Since the flow through area does not
change, the designer can look at either the predeveloped or postdeveloped scenarios to
determine the 100-year flow rate of the flow through area. In this example, the flow through
areas are the grassy embankment subbasins in the predeveloped scenario. The same areas are
represented as filter strips in the postdeveloped scenario. MGSFlood was configured to
compute statistics and flows at all subbasins and nodes. Examining the predeveloped
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condition, the 100-year flow rate for the flow through area (NB and SB grassy embankment
subbasins combined) is 0.710 cfs.

X
al-Y ear U Ui -
100-Year 0.0s7 B
200-Y ear 0119

>

Flood Frequency Datafcfs)
(Recurrence Interval Cornputed Using Gringorten Platting Pasition)
Tr (yrs) Flood Peak (cfs)

Subbasin: Grassy Embankment NB ===

2-ear 0.071
A ear 0.124
10-Year 0.181
25-Year 0.269 J

S0-Year 0.316

== 100-Year  0.355

200-* ear 0.472

=== Subbasin: Pond Tract

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 0.045
Report Output Level
" Minimal Output [Compliance Statistics Only) Refresh
& Moderate Output [|ncludes Stats at All Locations)

=l
" Full Output (Includes Stat Tables, Hydraulic Rating T ables) Cloze |
)

% Summary Report

TUU-Y ear (IR
200- ear 0.301

>

Flood Frequency Dataicfs)
(Recurrence Interval Computed Using Gringarten Platting Pasition)
Tr (yrs) Flood Peak {cfs)

Subbasin: Grassy Embankment SB ===

2-ear 0.071
8- ear 0.124
10-Year 0.181
25-%ear 0.259
a0-Y ear 0.316

=~ o0vear 035

200- ear 0.472 J

Link: Mew Copy Lnk1 == |ink Outflow 1 Frequency Stats
Flood Frequency Dataicfs)

(Fecurrence Interval Computed Using Gringarten Platting Pasition)

Tr (yrs) Flood Peak (cfs)

2-ear 0.208
8- ear 0.389
Report Output Level

© Minimal Dutput [Compliance Statistics Only) Refresh |

' Moderate Output [|ncludes Stats at A1l Locations)
 Full Dutput [Inchudes Stak Tables, Hydraulic B ating Tables) Close

27.Determine the undetained flow rate of the area receiving flow control. This area consists of
the roadway and the detention pond tract. MGSFlood was configured to compute statistics and
flows at all subbasins and nodes. Examining the postdeveloped condition shows the flow rate

for the roadway is 1.352 cfs and the pond tract is 0.530 cfs. The total of these two flows is
1.882 cfs.

MGS Flood — Training Problems Page P-116



~

~

9% Summary Report

...................... SCENARIO: POSTDEVELOPED
Mumber of Subbasins: 3
Mumber of Links: 3

peeees=e Subbasin: Roadway NB ===
Flood Frequency Data(cfs)

[Recurrence Intersal Computed Using Gringorten Plotting Fosition)
Tr (yrs) Flood Peak (cfs)

2-Year 0.307
o-Year 0.3
10-%ear 0457
25-Year 0513
a0-Y ear 0604
100-Y ear 0B7E
200-Year 0.708

pe=====2== Subbasin: Roadway SB ===

Flood Freguency Datalcfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

Fepart Output Lewvel
" Minimal Output [Compliance Statistics Only)

@ Moderate Dutput [Includes Stats at All Locations]

€ Full Dutput Includes Stat Tables, Hydraulic Fating Tables)

% Summary Report

ILI><

Refresh

Close

ee====== Subbasin: Readway SB ===

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 0307
o-Year 0.3
10-Year 0.457
25-Year 0513
a0-Year 0.604
100-Y ear 0676
200-Year 0.706

ee====== Subbasin: Pond Tract

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 0.241
o-Year 0.306
10-Year 0.353
25-Year 0.402
a0-Year 0.473

Repaort Dutput Level
= Minimal Dutput (Compliance Statistics Only)

% Moderate Dutput (Includes Statz at &1l Locations)

 Full Dutput (Includes Stat Tables, Hydaulic Rating Tables)
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\ e Qubbasin: Pond Tract

Flood Frequency Data(cfs)
[Recurrence Interval Computed Using Gringarten Plotting Position)
Tr (yrs) Flood Peak (cfs)

|L|><

2-Year 0241
o-Year 0.306
10-% ear 0.358
25-Year 0.402

50-Year 0.473
S| imver 051

200-"ear 0.554

e Link: Filter Strip Lnk1 NE
Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringarten Plotting Position) J

Tr (yrs) Flood Peak (cfs)

Link Inflow Frequency Stats

2-Year 0.307
-Year 0351
10-%ear 0457
25-Year 0513

a0-Y ear 0.604

Feport Output Lewvel
€ Minimal Output [Compliance Statistics Only) Refrezh |

% Moderate Output [Includes Stats at Al Locations)
€ Full Output (Includes Stat Tables, Hydraulic Fiating T ables) Cloze

50% Rule: Existing Areas May be Discharged through the Detention Pond without flow control if:
The 100-year peak flow rate from the existing areas (not subject to flow control) is less than 50%
of the 100-year developed undetained peak flow rate of the areas subject to flow control.

Another way to say this is:

It’s OK to route “existing areas” through the detention pond without flow control applied to these
existing areas if:

100-year peak flow rate <or= 50% of the 100-year undetained peak flow rate
From the “Existing Areas” from Areas receiving flow control in the detention pond
Not receiving flow control

In this example, the 100-year peak flow rate from the existing flow through area = 0.710 cfs.

50% of the 100-year undetained peak flow rate from areas receiving flow control in the detention
pond = (1.352 + 0.530)/2 = 0.941 cfs.

The flow through area does not exceed the 50% Rule so it is OK to allow the flow through area
to pass through the detention pond without flow control.

The pond design is almost complete. The designer needs to review and complete the Overflow
and emergency overflow designs in the FC.03 BMP description in the Highway Runoff Manual. This
example problem will not cover these hand calculations.
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Work Session 11 — Import Land Use Data from GIS

For projects with a large number of subbasins, it can be tedious and error prone to create each subbasin and
enter the land use manually. An alternative is to use the feature that imports land use from a comma delimited
file that can be created with Excel (.CSV file).

An Excel file was developed for creating the CSV files in the format needed for MGSFlood. The Excel file is
called GISSubbasinTemplate.xls and has the format shown below. The number of subbasins to be imported is
entered on the first line followed by the land use for each subbasin. The soil type/land cover combination must
be in the order shown and repeats for each subbasin. The subbasin area is entered in acres.

1. Open GISSubbasinTemplate.xls. We’ll use the data that is already there. Data from GIS can be
exported to Excel and then reformatted to match the configuration shown below.

GlSSubbasinTemplatexls [Compatibility Mode] - Microsoft Excel

— | Home | Inset  Pagelayout  Formulas  Dsta  Review  View  Developer @ -
ii:;y Arial -l - | | SiwrapText General - Ej A‘]j :;d“ jm j‘\ _DJ E:tfs”"" %? }a
P rommat panter | [ B £ 07| [0 ] e e R | T e e Do
Clipboard o Font & Alignment = Number & Styles Cells Editing
| F11 - |
A B G D E F G H J K L M N
1 |No Subbasins 17
2 Subbasin Name Land Cover/Geology Acres
3 [to1 Till Forest 2.779300928
4 t01 Till Pasture 0
5 |t01 Till Grass 11.47703838
6 |t01 Outwash Forest 0
7 [to1 OQutwash Pasture 0
§ [to1 Qutwash Grass 0.936030865
9 [to1 Wetland/Saturated 0
10 /t01 Impervious 1.037421465
11 t02 Till Forest 32.57407379 I !
12 102 Till Pasture 0
13 t02 Till Grass 31.46302986
14 |t02 Qutwash Forest 1188028336
15 |t02 Qutwash Pasture 0
16 |t02 Qutwash Grass 0333274901
17 |t02 Wetland/Saturated 0
18 t02 Impervious 2.45826292
19 [t03 Till Forest 30.78917122
20 |t03 Till Pasture 0
21 |t03 Till Grass 1410558128
22 103 OQutwash Forest 3.228718519
23 |t03 OQutwash Pasture 0
24 103 Qutwash Grass 0
25 |t03 Wetland/Saturated 3.276612759
26 |t03 Impervious 0.998%416
27 t04 Till Forest 23.96129417
28 |04 Till Pasture 0
29 |t04 Till Grass 18.98873138
30 t04 Qutwash Forest 0
31 104 Qutwash Pasture 0
32 [t04 Qutwash Grass 1479159236
33 [t04 Wetland/Saturated 0
34 |t04 Impervious 1.582848383
35 |t05 Till Forest 19.772089
36 [t05 Till Pasture 0
37 |05 Till Grass 61.12374878 v
W 4 » v | Sheetl Sheet2 - Sheet3 #J [ m I B |
Reaiyi| i [EEE TR e——=——0
- | " g = s | P WesFoodvavts | .

Friday
B MGSFloodSetup Microsoft Pow... || i DOTHighwayR.. | B} MGSFTraining... {8 Microsoft Exce...

6/5/2009

2. Save the Workbook as a .CSV file. Click File, Save As and Select CSV Comma Delimited (*.csv) as the
file type.

3. Open MGSFlood. Open the scenario that you want to import the subbasins to. In this case, we’ll use
the post-developed scenario. Check the Import CSV File option and click OK.
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.

o

é‘ Import Subbasins and Links

I Import Subbasing From CSY Files. These are
Typically Created with GIS and/or Excel

~ Import Subbasins and Links from MGSFlood
Data File

w

% Predeveloped

€ Post Developed

H Filter Stip
- Eioretention

T Scenario 2 : Postdeveloped [==] & |

4. Navigate to the GISSubbasinTemplate.csv file and click Open

f‘}ﬂ Open - . ﬁ
s | | <« TrainingddWsDOT » =S Nisearcn A

B Organize ~ g Views ~ [ New Folder
C e oy Name Date modified Type Size
[El Documents i Admin
z 1. MGSFFiles
15| Recent Places

J Notes
B Desitop k5] GISSubbasinTemplate.csv
18 Computer
n;r Metwork
& Computer
). Public
Folders ~

File name: Giésﬁgl;:asir;Témp.luate.csv - [CSV{Comma Delimited) {* csy V]
| Open |v| Cancel

5. The subbasins will be automatically created with the land use from the CSV file.
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fgﬂ Scenario 2 : Postdeveloped

Legend

é Subbasin

e Copy

‘\': o Open Channel
3

- Infilt Trench
User Rating

" @ Subbasin Land Use -

-

6. Open Subbasin T02 and compare the land use with the data from the Excel File. They match!

—ﬁ

Edit

Funaff Components

|02
Subbasin Area T

Cover Area (ac)

Till Forest 32574
Till Pasture 0.000
Till Grass 31463
Outwash Forest 1.183
Outwash Pasture 0.000
Outwash Grass 0.333
Wetland 0.000
Green Roof 0.000
User 0.000
Impervious 2.458

Total [acres] 68.016

Ok Cancel

No Subbasins
Subbasin Name
01

01

101

101

101

101

101

101

t02

t02

t02

t02

t02

t02

t02

t02

Land Cover/Geology Acres

Till Forest

Till Pasture

Till Grass
Outwash Forest
Qutwash Pasture
Outwash Grass
Wetland/Saturated
Impervious

Till Forest

Till Pasture

Till Grass
Outwash Forest
Outwash Pasture
Outwash Grass
Wetland/Saturated
Impervious

2.779300928
0
11.47703838
0

0
0.936030865
0
1.037421465
32.57407379
0
31.46302986
1.188028336
0
0.333274901
0
2.45826292
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